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ABSTRACT
The influence o f age, ability, monitoring, and metamemory on event-based prospective
memory was examined using an adapted version of G. O. Einstein and M. A. McDaniel’s
(1990) task. Two samples o f younger and older adults who differed in educational
attainment and verbal ability were compared. Contrary to previous research (Cherry &
LeCompte, 1999), the age/ability groups did not differ on prospective memory
performance. On-line monitoring ratings were not related to prospective memory but
posttest monitoring ratings were. Age differences in reports o f task-irrelevant thoughts
emerged from the on-line monitoring data. Although age and ability group differences on
self-reports o f memory functioning and memory knowledge were evident, neither
memory functioning nor memory knowledge were strongly related to prospective
memory performance. Recognition memory performance was the strongest predictor o f
successful prospective memory, followed by working memory. In contrast, age, ability,
working memory, and recognition were all predictors o f retrospective memory, with age,
ability, and working memory making stronger contributions to retrospective than to
prospective memory. These findings and their implications for current conceptions o f
prospective memory aging are discussed.
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INTRODUCTION
Prospective memory refers to memory for actions to be performed in the future,
such as remembering to go to class at a certain time or remembering to stop by the store
on the way home from work. As can be seen from these two examples, we confront many
prospective memory tasks in our daily lives. Given the importance o f prospective memory
to everyday life, it is surprising that this area o f research has attracted the attention of
researchers only in recent years.
Recently, however, much research has been directed towards prospective memory,
and this research has frequently included samples o f older adults (c.f., Cherry &
LeCompte, 1999; Einstein & McDaniel, 1990; Mantyla, 1994; Maylor, 1993). There are
two reasons for the inclusion o f older adults in prospective memory research. First, from
a theoretical perspective, older adults have been included because they provide a unique
opportunity to gain a better understanding o f the relationship between prospective and
retrospective memory (i.e., memory for past events). On tests o f retrospective memory,
older adults often exhibit deficits. For example, older adults generally do not perform as
well as younger adults on tests of free-recall, cued-recall, and recognition (Craik &
Jennings, 1992). The extant literature on the prospective memory abilities of older adults
is less clear, however. Some studies have found nonsignificant age differences (see
Einstein & McDaniel, 1996, for review) and others have found significant differences
depending on the characteristics of the task and how prospective memory is measured
(Maylor, 1993, 1996). The fact that age differences in prospective memory appear less
robust than age differences in retrospective memory is theoretically interesting. That is,
this pattern o f differential decline suggests a component of human memory where

1
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functioning might be preserved even in old age. Second, it is important to understand the
prospective memory abilities o f older adults from a practical standpoint. For example,
medication compliance hinges on prospective memory; one must remember that there is
medication to be taken and one must remember to take the medication at the required time
(Park & Kidder, 1996). In view o f the theoretical and practical importance o f prospective
memory, further research is needed to advance our understanding o f the mechanisms
underlying successful prospective memory performance.
The present research is designed to examine age-related differences in prospective
memory, focusing on the relationship between individual ability differences, metamemory,
and prospective memory performance. The introduction is organized as follows. In the
first section, the historical antecedents o f prospective memory are reviewed. This review
illustrates the evolution of prospective memory from a neglected area o f research explored
only through naturalistic techniques to a growing field o f study with a strong laboratorybased methodology. The second section describes definitional issues associated with the
study o f prospective memory. The distinction between prospective and retrospective
memory is explored, and current conceptual approaches to prospective memory are
discussed. The third section outlines the current findings from laboratory-based
investigations o f prospective memory. The effects o f age, individual differences,
prospective cue-manipulations, and monitoring patterns are described. The fourth section
defines metamemory and details its connection to prospective memory. Finally, the
rationale for examining the combined involvement o f individual ability differences and
metamemory in prospective memory performance in adulthood is presented.
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PROSPECTIVE M EM ORY RESEARCH
HISTORICAL ANTECEDENTS
Naturalistic Studies
Early research on prospective memory was conducted in natural settings using
tasks modeled after activities performed in everyday life (e.g., Meacham & Leiman, 1982;
M eacham& Singer, 1977; Maylor, 1990; West, 1988). For example, one representative
study (West, 1988) required older and younger participants to make a telephone call and
mail a postcard to the experimenter on a specified day. Participants were asked to include
a message indicating what strategies they used to remember to perform the task at the
appropriate time. The aims o f this study were twofold. The first aim was to examine the
relationship between age and prospective memory performance. The second aim was to
determine whether or not there were age-related differences in the use o f prospective
memory strategies. In reference to the first goal, West's results suggested that older adults
were somewhat more likely to perform the task o f calling or writing the experimenter,
indicating better prospective performance by older adults. When calling or writing the
experimenter, however, older adults were less likely to remember to report what strategy
they used, making it difficult to determine age group differences in strategy usage. This
confound exemplifies a "weakness o f many naturalistic studies. Namely, poor experimental
control can result in findings that are difficult to interpret.
Quasi-experimental Studies
Quasi-experimental studies represent another methodological approach to the
study o f prospective memory. Cockbum and Smith (1988, 1991) conducted quasiexperimental investigations o f the relationship between prospective memory, age, and
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intelligence using the Rivermead Behavioral Memory Test (RBMT; Wilson, Cockbum, &
Baddeley, 1985), an objective measure o f everyday memory. The RBMT contains three
prospective memory items (e.g., remembering an appointment, remembering a hidden
belonging, and remembering to deliver a message). Cockbum and Smith (1988) found
that age (but not intelligence) influenced the prospective memory tasks of remembering an
appointment and remembering to deliver a message, but that intelligence (not age)
influenced remembering a hidden belonging. These findings are difficult to interpret for
two reasons. First, on the surface all three items appear to tap prospective memory, and
yet, different factors predicted their successful performance, suggesting that these
questions are not tapping the same construct. Second, Cockbum and Smith (1988) did
not include a younger adult comparison group, so it is not possible to determine the extent
to which intelligence might contribute to successful prospective performance, independent
o f age.
A more recent quasi-experimental investigation combined aspects o f both
experimental and naturalistic designs (Marsh, Hicks, & Landau, 1998). This study
highlights the primary benefit o f naturalistic studies; namely, they provide researchers with
information that is often difficult to obtain within the confines o f a laboratory. In the
Marsh et al. study, college students were asked to meet with an experimenter and record
what activities they had planned for the week. The experimenter noted whether each
participant was in the habit o f writing such activities in a daily planner and labeled those
who used a planner as “recorders” and those who did not as “nonrecorders.” The
participants then met the experimenter at the end o f the week and completed a
questionnaire that required them to state which activities they completed and which they
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did not. I f activities were not completed, they were asked to explain whether or not the
scheduled activity was forgotten, rescheduled, or if other more pressing activities
prevented its completion. During the two meetings with the experimenter, subjective and
objective measures of memory and attention were also administered.
Over the course o f three experiments, Marsh et al.'s (1998) results indicated that
recorders and nonrecorders remembered to perform scheduled activities with equal
success. Interestingly, nonrecorders reported better memory and attentional skills on selfreport measures o f memory and attention, and these claims were substantiated by the
superior performance o f nonrecorders on objective measures o f memory and attention.
Results also indicated that nonrecorders rehearsed obligations with greater frequency
compared to recorders, which likely accounts for their equivalent performance despite not
using an external memory aid. All three o f the experiments took place over a series o f
days, a situation that is not possible in most laboratory settings. It is clear that there are
times when sacrificing an element o f experimental control in favor o f ecological validity
can result in important and novel findings. Ideally, the results o f naturalistic studies will
encourage researchers to find innovative methods to replicate and extend the findings
within the m ore controlled environment o f a laboratory.
Questionnaire and Self-Report Studies
Another early approach to the study o f prospective memory involved the use o f
questionnaires and self-reports. One representative investigation conducted by Meacham
and Kushner (1980) asked participants to describe recent occasions where the participant
had (a) forgotten to perform a planned activity, (b) remembered to perform a planned
activity, or (c) remembered to perform a planned activity but then failed to carry out the

5
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intended action. In addition to describing what had been remembered o r forgotten,
participants were asked to rate the importance o f the task and how comfortable they felt
performing the task. The results indicated that forgetting to perform an action was
associated with actions that were rated as unimportant to the participant. Further,
discomfort was associated with remembering the activity but failing to carry out the
planned action. Questionnaire studies are beneficial in that they offer preliminary evidence
o f relationships that can be explored more thoroughly within a controlled laboratory
setting.
Laboratory-Based Studies
Research on prospective memory increased dramatically once an experimental
paradigm was developed that allowed for laboratory investigations o f prospective
phenomena. Einstein and McDaniel (1990) developed a new laboratory-based method to
study prospective memory. Since that time, other researchers have adapted their
methodology to advance our understanding o f prospective memory (e.g., Cherry &
LeCompte, 1999; Kidder, Park, Hertzog, & Morrell, 1997; Park, Hertzog, Kidder,
Morrell, & Mayhom, 1997). The original Einstein and McDaniel study consisted o f a
prospective memory task embedded in a test o f short-term memory (STM ). Participants
were led to believe the primary focus o f the study was to improve STM performance.
Younger and older adults were presented with a series o f words and w ere asked to recall
as many words as possible at the end o f each trial. The word set size ranged from 4-9
words for younger adults and 3-8 words for older adults. Varying set size by age equated
the difficulty o f the background task for the two age groups. For the prospective task,
participants were asked to make a key press response each time a particular word (e.g.,

6
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

rake) appeared during a trial. Across the 42 trials, the target word appeared three times.
Prospective memory was assessed by two measures. The first was the number o f times
the particpant made the key press in response to the presentation o f the target word. The
second measure was the latency (RT) between target word presentation and the key press
response.
In two experiments, Einstein and McDaniel (1990) found no significant differences
between the prospective memory performance o f older and younger adults. In Experiment
1, half o f the participants were allowed to use an external memory aid and half were not.
While prospective memory was greater for those using the external aid, there was no
interaction between this variable and age. The nonsignificant interaction indicates that old
and young benefited equally from the use o f an aid. Experiment 2 examined the
prospective memory o f older and younger adults when the familiarity o f the target word
was manipulated. The word presentation set was identical to that o f Experiment 1 with
the exception that five familiar words were replaced with unfamiliar words. For half o f the
participants one o f the unfamiliar words (e.g., monad) was the target word. Prospective
memory performance was higher for participants with the unfamiliar target word.
Importantly, there was no interaction between familiarity and age, indicating that the use
o f an unfamiliar target was equally beneficial for older and younger adults. It appears that
unfamiliar events provided a stronger cue for remembering to perform the prospective
memory response than familiar target events did.
Einstein and McDaniel (1990) also examined the relationship between prospective
and retrospective memory. In both Experiments 1 and 2, they found that the performance
o f younger adults was superior to that o f older adults on tests o f free-recall, recognition,
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and short-term memory. However, when multiple regression analyses were performed,
retrospective memory failed to predict prospective performance. Einstein and McDaniel
concluded that retrospective and prospective memory were not related to one another.
A final important aspect o f the original Einstein and McDaniel (1990) study
involved the use o f a posttest questionnaire to assess monitoring patterns, or the extent to
which participants thought about the prospective task during the short-term memory trials.
Participants were asked to indicate on a 7-point scale how often they thought about the
prospective task during the 4 phases o f the short-term memory task (i.e., the prepare for
trial phase, the word presentation phase, the recall phase, or the rest phase). Their
findings in both experiments indicated that participants thought about the prospective task
more often during the word presentation phase than they did during other phases. In
Experiment 1, younger adults reported thinking about the task more often than older
adults did, but this main effect o f age was qualified by an interaction with the external aid
condition. Using an external aid was associated with more thoughts about the prospective
task for younger adults but not for older adults. In Experiment 2, the main effect o f age
was not significant, but participants in the unfamiliar target word condition (where
performance was higher) reported thinking about the prospective task more often than
those in the familiar target word condition. In both experiments, higher levels o f
monitoring were associated with better prospective memory performance.
The Einstein and McDaniel (1990) investigation was a groundbreaking one for the
study o f prospective memory. The study offered a sound and potentially fruitful
methodology for exploring prospective memory phenomena more thoroughly and also
brought to light many important issues that effect prospective memory performance.

8
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Their findings on age differences, target familiarity, the retrospective/prospective memory
relationship, and monitoring patterns offered a map for other investigations, and all o f
these findings will be discussed in more detail throughout the introduction.
DEFINITIONAL ISSUES
Memory for Delaved Intentions
While American researchers typically use the term prospective memory to refer to
memory for actions to be performed in the future, the application o f the phrase memory
fo r intentions to address aspects of the same phenomenon is becoming increasingly
common. The line o f research related to memory for intentions is distinct from the
traditional approach to prospective memory. The methodologies differ considerably, and
the focus of the research is generally on the effect that performing, partially performing, or
not performing a prospective task has on the activation and inhibition o f words associated
with prospective memory scripts (Goschke & Kuhl, 1993; Marsh, Hicks, & Bink, 1998;
Marsh, Hicks, & Bryan, 1999). In Goshke and Kuhl (1993), participants memorized
scripts for two different activities (e.g., clearing a messy desk or setting a dinner table).
After memorizing the scripts to criterion, participants were told which script they would
have to enact. Before being allowed to actually perform the script, participants were
engaged in a recognition test. Results indicated that the words from the to-be-performed
script were associated with faster latencies than words from the script that was memorized
but was not to be performed. Marsh et al.(1998) and Marsh et al.(1999) replicated these
findings using a lexical decision task instead o f recognition task. Further, Marsh et al.
(1998) demonstrated that words from completed scripts were inhibited relative to to-beperformed scripts, but words from partially completed (e.g., interrupted) scripts remained

9
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activated. Marsh et al.(1999) extended these findings by demonstrating that words
associated with cancelled intentions were also inhibited relative to words from scripts that
were merely memorized with no intention o f being performed.
Taken together, the findings from research on the enactment o f intentions suggest
that the intentional aspect o f prospective memory is unique. The very fact that we intend
to do something in the future appears to give those plans a special cognitive status, which
is evident from the high levels o f activation plan-related words receive. I f the plans are
cancelled, they lose that status, but if the plans are merely interrupted, they retain the
status. These findings suggest that high levels o f activation increase the probability that a.
prospective action is remembered. One possibility that has not yet been investigated is
whether these high levels o f activation might also increase the probability that a
prospective action is performed. Essentially, the research on enactment underscores a
division between retrospective and prospective memory. The words associated with a
script certainly reflect retrospective memory, but the fact that these words earn special
status if they are associated with something to be done in the future suggests a connection
between retrospective and prospective memory. A discussion o f the nature the
relationship between the two forms o f memory follows next.
The Retrospective and Prospective Memory Relationship
Prospective memory is often compared to retrospective memory, which is memory
for events that occurred in the past, such as remembering one's twenty-first birthday or
remembering the text studied in a memory experiment. Prospective memory differs from
retrospective memory in a number o f ways. For example, whereas the research on
retrospective memory focuses on the contents o f memory, research on prospective

10
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memory often focuses on whether or not one remembers at all (Winograd, 1988). Also,
most research on retrospective memory focuses on the information one remembers,
whereas research on prospective memory focuses on the performance o f certain actions
(e.g. mailing a postcard or making a key press response). Additionally, research on
retrospective memory can be performed directly; the researcher may say, "Write down the
words that you remember." In research on prospective memory, the researcher often
explains the directions once and then never again prompts the subjects to perform the
behavior. For example, the researcher does not call and remind the subject to mail a
postcard on a certain day (Winograd, 1988). Retrospective and prospective memory also
differ in an important social aspect. Whereas one who exhibits memory failures on
retrospective tasks is often deemed "forgetful," one who fails on prospective memory
tasks is considered "unreliable" (Munsat, as cited by Meacham & Leiman. 1982).
Logically, however, it would appear that prospective memory cannot be
completely independent o f retrospective memory. Harris (1984) described the everyday
example o f taking a telephone message for someone who is unavailable at the time o f the
call. Remembering to give the message to the appropriate person is an example of
prospective memory and remembering the contents o f the phone message is an example o f
retrospective memory. I f one fails to remember to pass along the message, one has failed
a prospective memory task. If, however, one remembers that one has a message to pass
along but cannot remember the contents o f the message, one has failed a retrospective
memory task. Harris’s example implies an inherent relationship between the two types o f
memory. Nevertheless, Kvavilashvili (1987) found that remembering what action needs to
be performed (the retrospective component) does not increase the probability that the
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action will actually be carried out (the prospective component). Further, studies that have
systematically examined the relationship through statistical means have not found evidence
o f a strong relationship between the tw o types o f memory. For example, using multiple
regression analysis, Einstein and McDaniel (1990) failed to find a reliable relationship
betw een prospective memory performance and performance on three different measures of
retrospective memory: short-term memory capacity, free recall, and recognition. More
recently, Cherry and LeCompte (1999) reported that recognition memory accounted for
less than 6% o f the variance in prospective memory performance. Despite considerable
evidence that the correlation between the two forms o f memory is weak, it is important to
note that researchers continue to examine the relationship between retrospective and
prospective memory (Mantyla, 1994; Rendell & Thomson, 1999).
Time-Based Versus Event-Based Prospective Memory
Apart from age-related declines in retrospective functioning, a second reason
researchers examining the effects o f age on prospective memory performance originally
predicted that older adults would perform poorly compared to younger adults is based on
Craik’s (1986) Environmental Support Hypothesis. Craik proposed that tasks requiring
self-initiated retrieval cues are more difficult for older adults. The relationship between
age, task, and self-initiated operations is displayed in Table 1. He suggested that agerelated declines in processing resources may interfere with the ability to generate the cues
that will aid in remembering. In support o f Craik's hypothesis are the findings that older
adults perform better on recognition tasks than they do on free-recall tasks (Craik &
Jennings, 1992). Recognition and recall tasks differ in the amount o f environmental
support (e.g., cues and context) they provide, and therefore, differ in the amount o f self-

12
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initiated operations required for successful performance. Craik predicted that prospective
memory tasks should pose the most difficulty for older adults based on the assumption
that remembering to perform future activities requires a substantial amount of self-initiated
mental processes, which are in short supply in old age.
Accordingly, Einstein, Holland, McDaniel, and Guynn (1992) distinguished
between two different types o f prospective memory tasks that differ in the amount o f self
initiation required for retrieval. Einstein et al. described some prospective memory tasks
as event-based and some as time-based. An event-based task is one in which an action is
performed when an external event occurs. For example, remembering to give you
roommate a message when you see her is an event-based task. The message is the item to
be remembered and seeing her is the cue for remembering. A time-based task is one in
which an action is performed at a certain time or when a certain amount o f time passes.
An example o f a time-based task is remembering to take medicine every four hours.
Event-based tasks have external cues (i.e., seeing your roommate) whereas time-based
tasks normally do not. Einstein et al. (1992) suggested that time-based tasks require more
self-initiated processing than event-based tasks, and therefore, older adults should be at a
disadvantage compared to younger adults. Based on Craik's theory o f age deficits in self
initiated cognitive processes, Einstein, McDaniel, Richardson, Guynn, and Cunfer (1995)
predicted age-effects for time-based tasks but not for event-based tasks. They
investigated these predictions in two experiments. Experiment 1 employed a time-based
task modeled after Harris and Wilkins (1982). Participants were required to press a
certain key on a keyboard every ten minutes for twenty minutes while continuing to
participate in a continuous memory span task. The participants were able to monitor the

13
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Table 1
Memory tasks showing differential effects o f aging

Task

Environmental
Support

Remembering
to remember

increases

Self-initiated
Age-related
activity
decrement

k.

i k.

Free recall
Cued recall
Recognition
Relearning
Procedural
memory
(primary tasks)

,r

increases

increases

Note. Table adapted from Craik (1986).
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time by pressing a different key on the keyboard. In support o f their hypothesis, the
researchers found that younger adults were more likely than older adults to remember to
perform the key press response at the appropriate time. Additionally, Einstein and
McDaniel found age differences in monitoring patterns; younger adults monitored the
clock significantly more than the older adults in the period immediately preceding the
target time.
Experiment 2 employed an event-based task that required participants to press a
certain key every time a target event occurred. Additionally, the specificity o f the
directions was varied for both older and younger subjects. For half o f the participants, the
target event was said to occur anytime the words "leopard", "lion", o r "tiger" appeared on
the screen. For the other half o f the subjects, the target event was said to occur anytime a
word falling into a certain category (animals) appeared on the screen. The researchers
found no significant differences between the performance o f the older and younger adults
on the event-based memory task. B oth older and younger adults were more likely to
perform the target response when given specific directions (leopard, lion, and tiger) rather
than general directions (animals). In summary, Einstein et al. (1995) found age-related
differences in performance on time-based tasks but not event-based tasks. The researchers
suggested that the primary difference between the tw o tasks is the availability o f external
cues to prompt performance. From this perspective, Einstein et al.'s results support
Craik's theory o f age-related deficits in tasks that rely strongly on self-initiated processing.
Sellen, Louis, Harris, and Wilkins (1997) provided additional evidence for a
distinction between time and event-based based prospective memory based on self
initiated retrieval cues. They examined the extent to which individuals thought about and
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were successful at performing time and event-based prospective memory tasks during the
course o f a normal workday. Participants in the study worked in an environment where
they were ordinarily required to wear electronic badges that monitored their whereabouts
at all times during the workday. The experiment was implemented over a series o f weeks.
The prospective task for one week was to press a button on the badge at designated times
throughout the day (a time-based task). During another week, participants pressed the
button every time they entered a certain room o f the workplace. This task was analogous
to an event-based task. Across both weeks, participants were able to indicate when they
thought about the prospective task by pressing the button in a pattern that differed from
the one that indicated performance o f the prospective task. The number o f times the
button was pressed and the location o f the individual when the button was pressed were
fed to a computer that stored the information for analysis.
The results indicated that different monitoring patterns were associated with the
event-based task compared to the time-based task (Sellen et al., 1997). Specifically,
participants reported (via button presses) thinking about the event-based task less often
than the time-based task, and yet performance was higher for the event-based task.
Participants reported that the room itself served as a cue for remembering the event-based
task, but that there was no cue to remind them o f the time-based task. They reported
having to keep the time-based task in mind in order to perform it successfully. The results
suggested that individuals may rely on the occurrence o f an event as a cue for
remembering in event-based tasks but because o f the absence o f cues in time-based tasks,
they have to rely on self-initiated operations to perform time-based tasks successfully.
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The results o f Sellen et al. (1997) provide further support for the distinction between time
and event-based tasks based on differential requirements o f self-initiated operations.
Definition of Prospective Memory for the Present Research
The present study will employ an event-based prospective task modeled after that
o f Einstein and McDaniel (1990). However, the results o f studies on time-based
prospective memory will also partially guide our expectations concerning predicted
outcomes for the present investigation, as discussed more fully in the specific aims section.
SUMM ARY OF EXPERIM ENTAL STUDIES O F PROSPECTIVE M EM ORY
AGING
Experimental studies of prospective memory have centered largely on the effects
that either participant characteristics or task characteristics have on prospective memory
performance. The following section describes the research related to these two avenues o f
research. First, research on the influences o f participant characteristics (or individual
differences, as they are more commonly called) on prospective memory performance is
discussed. Second, task characteristics (primarily cue manipulations) are described. Next,
two theoretical models o f prospective memory that capture the effects o f participant and
task characteristics on prospective memory performance are outlined. Finally,
experimental research examining the monitoring patterns o f younger and older adults and
proposed explanations for age-differences in monitoring are described.
Individual Differences
Working memory is one individual difference variable that has been investigated in
several recent prospective memory studies (Cherry & LeCompte, 1999; Marsh & Hicks,
1998; Kidder, Park, Hertzog, & Morrell, 1997). Researchers have taken different
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approaches to investigating the relationship between working memory and prospective
memory performance. Cherry and LeCompte used an adapted version o f the Einstein and
McDaniel (1990) task where a prospective memory task was embedded in a short-term
memory task. Working memory was measured using the Forward Digit Span (FDS;
Wechsler, 1955) task, the Backward Digit Span (BDS; Wechsler, 1955) task, and the Size
Judgment Span (SJS; Cherry & Park, 1993) task. Ultimately, a composite score o f the
BDS and SJS tasks was calculated (the FDS was not included because it differs in the
amount o f processing required). Using hierarchical regression analysis, Cherry and
LeCompte demonstrated that working memory contributed a nonsignificant am ount o f
variance to prospective memory performance when other individual difference measures
were statistically controlled. M ore specifically, working memory did not account for
significant variance in prospective performance beyond that already accounted fo r by
individual differences in ability, as indexed by vocabulary and educational attainment.
Another recent approach was to embed the prospective task in a working memory
task. The primary task employed by Kidder et al. (1997) was a working memory task in
which a series of words were presented one at a time on a computer screen. The
participants were asked at random to recall the last 2 or 3 (depending on condition) words
presented. The first phase o f the experiment did not involve a prospective task, and the
sole task of participants was to perform the working memory task. The second phase o f
the experiment required participants perform the working memory task and also make a
key press every time the background o f the computer screen changed to a particular
pattern. The number o f target patterns was also varied; zero, one, or three target patterns
were used to cue the participant to make the key press. Following the completion o f these
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two phases, the Computation Span (Salthouse & Babcock, 1990) measure o f working
memory was administered. For older adults, the primary working measures obtained from
both phases o f the experiment were correlated with prospective memory performance. For
younger adults, only the working memory measure obtained in the first phase o f the
experiment (the phase w ithout the prospective task embedded) was correlated with
prospective memory performance. However, working memory, as measured by
Computation Span, did n o t correlate significantly with prospective memory performance
for either older or younger adults.
The fact that K idder et al. found a significant correlation between one measure o f
working memory and prospective memory performance does not contradict the findings of
Cherry et al. (1999). The working memory measures employed by Cherry et al. are more
analogous to the Computation Span measure o f Kidder et al. where no significant
relationship was found than they are to the primary working memory task o f Kidder et al.
where a relationship was found. The BDS and SJS o f Cherry et al. are similar to the
Computation Span in term s o f processing demands whereas the primary working memory
task o f Kidder et al. differs because it involves only the storage function o f working
memory.
In a study from the mainstream experimental literature, Marsh and Hicks (1998)
also investigated the relationship between working memory and prospective memory in a
sample o f college students. The task employed was similar to Cherry and LeCompte
(1999) in that the prospective task w as embedded in a short-term memory task but
differed in that participants were also engaged in another concurrent task. The cognitive
demand o f the concurrent task was manipulated across five experiments to investigate the
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role o f the executive control, phonological loop, and visuospatial sketchpad components
o f working memory. Results suggested successful prospective memory performance was
related primarily to executive control functions (see also, Einstein, Smith, McDaniel, &
Shaw, 1997).
Two other studies investigating the relationship between individual differences and
prospective memory performance merit brief mention. First, Cockbum and Smith (1991)
administered the RBMT, measures o f fluid and crystallized intelligence, and questionnaires
soliciting demographic information (e.g., years o f education and level o f social
involvement) to a group o f 94 older adults. The RBMT is a measure o f everyday memory
ability containing 3 prospective memory items. Their findings indicated that age and fluid
intelligence, as measured by Raven’s Progressive Matrices, were significant predictors o f
prospective memory ability. In Mantyla and Nilsson (1997), performance on a naturalistic
prospective memory task and several individual difference measures (including age, word
fluency, word comprehension, and block design) was examined using a large sample o f
adults (n = 1000). They found that prospective memory declined with age, with the most
dramatic deficit evidenced by the performance o f the oldest participants (members o f the
75 and 80-year-old groups). In addition to age, they found verbal fluency to be a
significant predictor o f prospective memory performance.
Cue Manipulation
Instead o f examining the individual differences that participants bring with them to
the task (subject characteristics), other studies have investigated aspects o f the eventbased prospective task (task characteristics) itself that might account for age-related
differences in performance. In particular, the properties of the target event have been
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explored. In one such study, Mantyla (1994) manipulated the type o f target presented in
an event-based prospective memory task. Mantyla varied whether the target words were
typical or atypical members o f a certain category. For example, when the category was
‘'liquid”, the typical member was "milk" and the atypical member was "ink." The cuetypicality manipulation is based on the assumption that recognizing a typical member as
the target event is less resource demanding than recognizing an atypical member. Findings
indicated equivalent prospective memory performance for younger and older adults when
the target word was a typical member of the category, but worse performance on the part
o f older adults when the target word was an atypical member. Mantyla suggested that
atypical items placed higher demands on the self-initiated retrieval processes and thus, in
accordance with Craik’s theory, the performance o f older adults was inferior to that o f
younger adults. Mantyla’s findings underscore the importance o f considering task
demands when exploring age differences in prospective memory performance.
McDaniel and Einstein (1993) conducted another investigation o f the properties of
the target event in which they varied the familiarity and distinctiveness o f the target word.
Embedded among the nontarget items of a short-term memory test, a target word was
presented three times as a cue to perform a key press response. Participants were college
students. Half o f the participants were presented with familiar target words such as
“movie” or “fuse,” and the other half were presented with unfamiliar words such as “sone”
or “yolif.” Further, half o f the participants were presented with the target words
embedded among nontarget items that were similar in terms of familiarity (nondistinctive
condition) and half were presented with target words embedded among nontarget items
that were dissimilar in terms o f familiarity (distinctive condition). For example, a
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participant in the distinctive condition might be presented with a target word like “movie”
embedded in a series o f nontarget words like “sone.” Results indicated that prospective
memory performance was better when targets were unfamiliar and distinctive.
Einstein and McDaniel have interpreted their earlier M cDaniel and Einstein (1993)
results from a self-initiated retrieval cue perspective. Accordingly, unfamiliar and
distinctive cues or target words are more salient, and therefore m ake fewer resource
demands on the participant. In essence, they require less self-initiation than targets that
are familiar and indistinct. However, Einstein and McDaniel (1996) have since put
forward two additional models to explain the effects that cue manipulations have on
prospective memory performance. Neither model is meant to replace Craik’s
Environmental Support Hypothesis. Rather, both models address event-based prospective
memory more directly.
The first model is called the Simple Activation model (Einstein & McDaniel, 1996)
and is based on the same logic that underlies spreading activation models o f semantic
memory (e.g., Anderson, 1983). By this account, an association between the target word
and the required response is formed at the time the participant is given the directions for
the prospective task. Ideally, when the target word appears again during the short-term
memory task, it activates the associated response and the participant makes the
appropriate response. W hether or not the cue actually does trigger the response depends
on the level at which the cue-response association is activated. One factor that affects the
level o f activation is the number o f other associations to the target word. From this
perspective an unfamiliar word would have few o r no other associations besides the
response and successful prospective memory performance would be expected. Similarly, a
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target that is distinctive among a bed o f nontarget items is more salient and therefore likely
to maintain an activation level above the threshold necessary for successful responding.
Einstein and McDaniel’s (1996) second model is called the Noticing + Searching
model. This model is based on the idea that the re-presentation o f the target word elicits a
feeling o f familiarity. The familiarity, or noticing, then prompts a more directed search of
memory to identify what the target word is meant to signal. The first stage o f the noticing
+ searching model is thought to be fairly automatic while the second stage is thought to
require control processes. From this perspective, the cue manipulations o f familiarity and
distinctiveness promote successful prospective memory performance by increasing the
likelihood that feelings o f familiarity will be experienced when the target w ord is
presented. When an unfamiliar word is presented such as “sone,” strong feelings o f
familiarity are elicited, provoking the participant to employ a directed search. Likewise, a
distinctive target also increases feelings o f familiarity, and the participant searches for the
correct response. These tw o models have implications for the effects that numerous
variable manipulations may have on prospective performance, as discussed m ore fully
next.
Monitoring
One factor that may affect both the level o f activation that is maintained and the
feelings o f familiarity that the participant experiences upon seeing the target w ord is how
often the participant has thought about the target word and its associated response.
Several studies have examined the extent to which participants think about, o r monitor,
the prospective task while engaged in a background task (e.g., Cherry & LeCompte, 1999;
Einstein & McDaniel, 1990; Kvavilashvili, 1987;Maylor, 1998). The results o f the
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monitoring pattern data from Einstein and McDaniel (1990) were described earlier. To
recap, their findings indicated that monitoring ratings were highly correlated with better
performance o f the prospective task. Using an adapted version of the original Einstein and
McDaniel (1990) task, Cherry and LeCompte (1999) also found that higher levels of
monitoring were associated with better prospective task performance. Their findings
indicated that older adults reported thinking about the prospective task less often than did
younger adults. Interestingly, both the higher and lower ability older adults reported
thinking about the prospective task less often than the younger adults, and yet, the
prospective performance of the two groups of older adults differed. Higher ability older
adults were more successful on the prospective task than lower ability older adults. This
finding raises the interesting questions o f whether the lower ability older adults provided
accurate monitoring estimates, and whether deficiencies in their monitoring processes
might account for their poorer prospective memory performance, relative to the other
three comparison groups.
Using a different experimental paradigm, Maylor (1998) also found that high levels
o f monitoring were associated with better prospective performance in an event-based task.
Her experiment required participants to circle a particular item on a response sheet
whenever a slide was presented showing a person wearing glasses. The prospective task,
then, was to remember to circle the items when glasses were seen. Consistent with the
findings o f Einstein and McDaniel (1990) and Cherry and LeCompte (1999), her findings
indicated a positive relationship between how often the participant thought about the
prospective task and how successful they were in performing the task. She also found that
older adults thought less about the prospective task than either young or middle-aged
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adults. Importantly, the performance of older adults was less than that o f younger and
middle-aged adults. When these data were analyzed with monitoring scores as a
covariate, monitoring did not entirely account for age-difterences in prospective
performance, but it did make a contribution. Maylor concluded that older adults would
have to think about the prospective task more than younger adults to achieve the same
level o f performance.
Other studies have examined monitoring in a time-based prospective task (Einstein
& McDaniel, 1995; Kvavilashvili, 1987; Park et al., 1997). Kvavilashvili (1987) examined
the extent to which college students thought about the prospective task they were asked
to perform. Her experiment required participants to hang up a telephone that had been
placed off the hook after a period o f five minutes passed. These five minutes were either
filled with an uninteresting task, an interesting task, or they were unfilled. She also varied
the perceived importance o f hanging up the phone. In one condition, participants were led
to believe that an important call was expected, and in the other condition no such call was
mentioned. At the end o f the experiment, participants were asked whether or not they had
thought about the act o f hanging up the telephone during the intervening five minutes.
Kvavilashvili’s findings indicated that participants who spent the five minutes unengaged
in any activity were more likely to report thinking about the prospective task than those
who were engaged in tasks during the five minutes. There was a slight positive correlation
between thinking about the task and performing the task. She also found, however, that
those participants who were led to believe that it was very important that the receiver be
returned to its place were more likely to perform the task than those participants who
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were not led to believe the task was important. This was true regardless o f whether or not
the participant reported thinking about the task.
On the basis o f these results, Kvavilashvili (1987) concluded tw o factors were
important to successful performance in her study. First, the importance o f the task is most
likely to determine whether o r not it is performed. Secondly, whether o r not the
participant thinks about the prospective task affects the likelihood that it will be
performed. Kvavilashvili suggested that the effects o f thinking about the task are indirect,
in that they are most likely to occur during periods o f time when the participant is not
otherwise engaged. High levels o f cognitive engagement appear to diminish the amount o f
thoughts related to the secondary task o f remembering to perform a prospective action. It
follows from these findings that if th e background task o f the Einstein and McDaniel task
(1990) is more cognitively demanding for older adults than for younger adults, older
adults would report fewer thoughts (less monitoring) related to prospective task. To
obtain a clean assessment o f monitoring, it is important to control for age differences in
background task difficulty. For this reason, task difficulty fo r younger and older adults
will be equated in the present study.
Two time-based prospective studies have compared the effects o f monitoring on
performance in older and younger adults. Einstein et al. (1995) demonstrated that
younger and older adults differed in their time monitoring patterns and their ability to
perform a time-based prospective memory task successfully. In two experiments,
participants were engaged in a background activity o f either a continuous memory span
task (Exp. 1) or a general knowledge question-answering task (Exp. 3). Participants were
asked to make a key press response after a certain amount o f time had lapsed (i.e., every
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10 minutes in Exp. 1, every 5 minutes in Exp. 3). Participants were able to check the time
by either looking at a clock (Exp. 1) o r by pressing a different key that would indicate the
tim e on the computer screen (Exp. 3). Results indicated superior performance by younger
adults. Specifically, the response latencies of younger adults were faster than those o f
older adults, meaning that younger adults made the key press closer to the target time than
did older adults. Importantly, younger adults monitored or checked the time more
frequently than older adults, especially in the time period immediately preceding the target
time.
Einstein et al. (1995) suggested several plausible explanations for the agedifferences in the monitoring patterns o f older adults. First, differences may be due to a
reduction in the ability o f older adults to use self-initiated retrieval cues. The participant
m ust rely completely on self-initiated cues to remind him or her to check the time; there is
no external prompt, such as an alarm, to aid the participant in remembering. Second,
differences may be due to deficits in the attentional resources of older adults, making it
difficult for them to effectively monitor the time and perform the background task
simultaneously. Third, age-related differences may result from older adults being more
distractible. That is, thoughts that are irrelevant to the task at hand may intrude and
interfere with the ability o f older adults to monitor elapsed time and ensure that the key
press response is made when the target time arrives. This third explanation assumes that
task-irrelevant thoughts consume processing resources (e.g., Hasher & Zacks, 1988),
resources that older adults need to both monitor the clock and perform the prospective
task successfully.
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The results o f Park et al. (1997) were compatible with those o f Einstein et al.
(1995), and the explanations of their results were similar. The methodology o f Park et al.
differed significantly, however. Participants in this study were engaged in a background
working memory task and were asked to pull a lever at either one or two minute intervals
(depending on condition) for twelve minutes. Participants were able to check the time by
pressing a red button next to the lever that would cause a clock to display the time. An
interesting and novel component to that study was the inclusion of older and younger
adult control groups who were not engaged in the working memory task. Their only task
was to perform the prospective task o f pulling the lever at the appropriate times.
Consistent with the findings of Einstein et al. (1995), results indicated that time
monitoring was associated with faster response latencies. They found that older adults
were less likely to monitor the time and were also less likely to make the lever pull at the
target time compared to younger adults. Another result consistent with Einstein et al. is
the finding that younger adults monitored the time during the period immediately
preceding the target time more often than older adults.
The prospective performance of the control participants in the Park et al. (1997)
study provided new information about the time-monitoring behavior of older adults. Even
when older adults were not engaged in the working memory task and their sole
responsibility was to monitor the time and perform the lever pull, their performance
differed from that o f younger adults. Older control participants still failed to monitor the
clock as effectively as younger adults and were less likely to make a timely lever pull. The
older adult controls did, however, perform better than the older adults who were also
involved in the working memory task. Interestingly, the simultaneous performance of the
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prospective and working memory tasks did not affect the prospective performance o f
younger adults. These findings indicate that time monitoring is important to successful
prospective memory performance but that it probably cannot entirely account for age
differences in performance. The finding that older adults performed better in the absence
o f the working memory task than they did when they performed a w orking memory task
concurrently seems to indicate the involvement o f additional factors.
Park et al. (1997) offered several possible explanations for the monitoring patterns
and poorer performance o f older adults relative to younger adults on the prospective task.
First, reduced processing resources of older adults may make it difficult for them to
perform the time monitoring and working memory tasks simultaneously. However, data
from this study and others already described (e.g., Kidder et al., 1997; Cherry &
LeCompte, 1999) have not found a reliable relationship between w orking memory and
prospective memory task performance. For this explanation to be truly viable, such a
correlation between prospective and working memory measures seems necessary. A
second explanation that is also analogous to one offered by Einstein et al. (1995) is that
older adults suffer the intrusion of task-irrelevant thoughts reducing the amount o f
attention that they can devote to the prospective task. This explanation is based on the
idea that older adults have an insufficient inhibitory mechanism that would ordinarily
prevent these irrelevant thoughts (Hasher & Zacks, 1988).
A third explanation suggests that the difficulty older adults have may be due to age
differences in metamemory. Namely, older adults may be less likely than younger adults
to realize that effective and frequent time monitoring is necessary fo r successful
prospective responding. Park et al. (1997) provided the useful example o f the busy
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executive who is in a meeting but keeps checking the time to make sure he or she leaves
for the airport in time for a flight. The executive in this example is aware that it would be
easy to lose track o f time because o f his or her involvement in the meeting. The
metamemorial explanation is particularly appealing because it offers a plausible account o f
why older adults often perform as well or better than younger adults in naturalistic
experiments but show deficits on many laboratory measures o f prospective memory (e.g.,
Rendall & Thomson, 1999). Park et al. noted that the older adults participating in the
nonlaboratory prospective memory experiment might avoid the “busy executive” scenario,
which would force them to remember the prospective task while involved in other highly
engaging activities.
Summary
Experimental research has often revealed differences in the monitoring patterns o f
younger and older adults engaged in prospective memory tasks. Older adults appear to
monitor the task, whether it is an event or time-based task, with less diligence.
Explanations for age-differences in monitoring have included differences in the use o f self
initiated mental operations, differences in attentional resources, less effective inhibitory
mechanisms in older adults, and differences in metacognitive or metamemorial knowledge.
A brief discussion o f metamemory and its relation to memory performance follows.
M ETAM EM ORY
Definition
Metamemory is a term used to describe a person’s knowledge, perceptions, and
beliefs about their own memory functioning and the functioning o f the human memory
system, in general (Dixon, 1989). Additionally, metamemory includes knowledge o f the
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memory demands o f a particular situation and knowledge o f strategies that could be
employed in a given situation (Hultsch, Hertzog, & Dixon, 1987). It is important to
examine metamemory in older adults for several reasons. First, one o f the underlying
assumptions o f metamemory research is the belief that there is a causal relationship
between knowledge and perceptions o f memory and memory performance (Dixon, 1989).
Hertzog, Dixon, and Hultsch (as cited in Dixon, 1989) have argued that proposed changes
in metamemory are one possible explanation for age-related declines in laboratory memory
task performance. Furthermore, Dixon (1989) speculated that metamemory could be an
important contributor to efficient everyday cognition and cited metamemory as a potential
source o f cognitive compensation. As such, it is useful to examine the issues related to the
study o f metamemory in adulthood.
Metamemorv Research
Metamemory is most commonly assessed through the use o f questionnaires
(Herrmann, 1982). While each questionnaire is unique in many respects, there are some
common properties that have been incorporated in all questionnaires. In general,
metamemory questionnaires ask about forgetting, remembering, memory quality, memory
change, memory use, and attitudes about memory (Herrmann, 1982). While the format o f
the questionnaires varies, all ask respondents to make an estimation of their memory
performance for certain activities and under certain conditions. Several questionnaires
have been used to examine age differences in metamemory. Table 2 displays some
frequently used metamemory questionnaires.
Despite the widespread use of metamemory questionnaires, a relationship between
metamemory and memory performance has not been consistently demonstrated. Several

31
Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Table 2
Frequently Used Questionnaires in Cognitive Aging Research

Questionnaire

Author(s)

Published?

Number of
items

Scaling

Memory Questionnaire

Perlmutter (1978)

Yes

60

4 & 10 pts.

Memory Complaints

Zarit, Cole, &

No

12

3-11 pts.

Questionnaire

Guider (1981)

Cognitive Failures

Broadbent, Cooper,

No

25

5 pts.

Questionnaire

Fitzgerald, & Parkes

Herrmann (1982)

No

32

7 pts.

Sunderland, Harris,

Yes

35

No

120

5 pts.

64

7 pts.

(1982)
Short Inventory
o f Memory Experiences

Everyday Memory
Questionnaire

& Baddeley (1983)

Metamemory in Adulthood

Dixon, Hultsch, &

5 pts.

Hertzog (1988)
Memory Functioning

Gilewski & Zelinski No

Questionnaire

(1986)
Table 2 continues
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Questionnaire

Author(s)

Published?

Memoiy Assessment

Crook & Larrabee

No

Clinics Self-Rating Scale

(1990)

Number o f
items

45

Note. Adapted from Gilewski & Zelinski, 1986; Herrmann, 1982
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Scaling

5 pts.

explanations for the current state o f the metamemory/perfbrmance relationship have been
offered. First, “the fundamental problem with memory questionnaires... is their reliance
upon the participant for the answers” (Morris, 1984, p. 155). A relatively straightforward
question about a certain type o f memory failure makes several demands on the participant.
As Morris (1984) explained, the participant must have an appropriate memory failure,
classify it as a failure, remember the failure, and then classify the failure accurately on the
questionnaire. I f the participant fails at any one o f these tasks, the accuracy o f his or her
self-report is diminished. Compounding the problem o f high demands on participants is
the so-called “metamemory paradox.” That is, individuals with poor memories are likely
to forget that they forget (Herrmann, 1982). Additionally, classic biases in decision
making also undermine the participant’s ability to make accurate judgments about mental
processes (NIsbett & Wilson, 1977).
Relationship to Prospective Memory
Rabbitt and Abson (1990) suggested the multidimensionality o f both memory and
metamemory make it unlikely that a strong correlation will be found between an overall
score on a metamemory questionnaire and any one type o f laboratory task. Interestingly,
there is some evidence from the prospective memory literature that appears to support
Rabbit and Abson’s logic. Specifically, when researchers have queried participants about
metamemorial issues directly related to prospective memory, they have found a connection
between metamemory and performance. F o r example, posttest questionnaires assessing
participant monitoring behavior frequently correlate with performance (Cherry &
LeCompte, 1999; Einstein & McDaniel, 1990; Maylor, 1998). Further, participant rated
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importance o f the task also correlates with performance (Kvavilashvili, 1987; Patton &
Meit, 1993). However, when metamemory questions tap a broader range o f memory
behaviors, the evidence of a correlation between metamemory and laboratory prospective
memory performance is mixed, as described next.
Zelinski, Gilewski, and Anthony-Bergstone (1990) found that scores on the
Memory Functioning Questionnaire (MFQ) did not predict performance on the
prospective memory items of the RBMT. As mentioned previously, the RBMT assess
everyday memory. The two prospective items were the event-based tasks o f asking for
the return o f a belonging upon exiting the laboratory and remembering to ask the
experimenter a question when a buzzer sounded. Sunderland, Watts, Baddeley, and
Harris (1986) also failed to find a significant correlation between scores on the Everyday
Memory Questionnaire (EMQ) and performance on an everyday prospective memory task.
Some studies have found a significant relationship between metamemory and prospective
memory, however. For example, Maylor (1990) demonstrated a relationship between
scores on the Cognitive Failures Questionnaire (CFQ: Broadbent, Cooper, FitzGerald, &
Parkes, 1982) and performance on a time-based prospective memory task. Additionally,
McDonald-M szczak, Gould, and Tychynski (1999) found a relationship between
participants’ scores on the Metamemory in Adulthood (MIA; Dixon, Hultsch, & Hertzog,
1988) questionnaire and performance on prospective memory tasks. Specifically, they
found a relationship between the MIA as a whole and time-based prospective memory task
performance, and they found a relationship between the Locus of Control Scale o f the
M IA and performance on an event-based prospective memory task. Importantly, none o f
these studies employed the now common laboratory methodology o f embedding the
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prospective task in a test o f short-term memory. Because this methodology has resulted in
some o f the most significant advances in our understanding o f prospective memory,
exploring the contribution o f metamemory, as assessed by a global measure with sound
psychometric properties, to prospective memory performance warrants further
consideration.
SPECIFIC AIMS
The first aim o f the present research was to provide new evidence on younger and
older adults' monitoring patterns and examine the contribution of on-line monitoring
patterns to prospective memory performance. As mentioned earlier, previous research has
indicated that successful prospective memory performance is associated with high levels o f
self-reported monitoring, assessed post-experimentally (Cherry & LeCompte, 1999;
Einstein & McDaniel, 1990; Kidder et al.,1997). That is, prior research examining
prospective memory monitoring has used posttest measures o f monitoring that were
administered after the prospective memory task was completed. Thus, it is not clear
whether these data reflect actual monitoring processes or if they could reflect participants'
subjective posttest impressions o f their prospective memory performance. In the present
research, we included posttest measures o f prospective memory monitoring, as in Cherry
and LeCompte (1999), to permit comparisons with prior research. We included a measure
o f on-line prospective memory monitoring by periodically probing participants to report
their thoughts about the task to the experimenter throughout the STM task. Two types o f
on-task thoughts were expected: thoughts specifically related to the prospective task (e.g.,
“I ’m thinking about pressing the F9 key.”) and thoughts related to memory performance
but not specifically related to the prospective task (e.g., “I’m trying to remember these
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words.”). Successful prospective memory performance should be related to responses to
probe questions that imply on-task thoughts. That is, on-task thoughts about the
prospective task should yield better prospective performance than on-task thoughts related
to other aspects of the experiment. Off-task thoughts (e.g., ‘T m thinking about what I
might like to eat for lunch”) should be associated with poorer prospective memory
performance.
One question that has not been previously addressed is whether posttest
questionnaires yield an accurate estimate o f monitoring. Therefore, an additional aim o f
the present research was to explore the validity o f traditional monitoring assessments. I f
the posttest questionnaires truly are assessing the extent to which participants think about
the prospective task, on-line monitoring should be correlated with posttest questionnaire
responses. Specifically, on-line monitoring estimates that indicate on-task thoughts should
be correlated with questionnaire responses that indicate high levels of monitoring during
critical phases of the experiment (e.g., prepare for trial phase and word presentation
phase). Results in the suggested direction would provide evidence that individuals do
indeed make accurate estimates regarding the frequency o f on-task thoughts.
A pattern of outcomes consistent with these predictions would suggest that
successful prospective performance is partially dependent on a rehearsal-type process.
That is, if the participants’ responses to thought-probes indicate that the prospective task
is repeatedly brought to mind and performance for these participants is superior, then w e
would have evidence that rehearsing the cue-response association improves performance.
Similarly, off-task thoughts reported by participants with poorer performance might imply
that the cue-response association did not remain activated. Both the simple activation
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model and the noticing + searching model would predict poor prospective performance
when the cue-response association is weak (cf., Einstein & McDaniel, 1996).
A second aim o f the present research was to examine the relationship between
prospective memory and metamemory as assessed by the Memory Failures Questionnaire
(MFQ) and the Knowledge o f Memory Aging Questionnaire (KMAQ; Cherry, West,
Reese, Santa Maria, & Yassuda, 2000). The MFQ is one o f the few metamemory
questionnaires with well-established psychometric properties (Zelinski, et al., 1990;
Gilewski, et al., 1990). The MFQ assesses frequency o f forgetting, seriousness o f
forgetting, retrospective functioning (i.e., memory change), and mnemonic functioning. A
strong correlation between prospective performance and any overall metamemory score
seems unlikely given the multidimensional nature o f both prospective memory and
metamemory (Rabbitt & Abson, 1990). However, a significant correlation between
prospective memory performance and the mnemonic usage scale o f the MFQ may be
observed, particularly if mnemonic usage and monitoring are related. It also seems
reasonable to expect a correlation between prospective performance and the frequency o f
forgetting scale o f the MFQ. This scale contains items asking participants how often they
forget to keep appointments or to perform household chores. Individuals who forget such
prospective memory tasks in daily life may also be likely to evidence prospective memory
failures in the laboratory.
The KMAQ (Cherry et al., 2000) is a measure that assesses knowledge o f aspects
related to normal and pathological memory change in adulthood. Memory knowledge is a
component o f metamemory, but it has not been the focus o f metamemory research to date.
Instead, most research has centered on memory beliefs and perceptions rather than factual
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knowledge (Cavanaugh, Feldman, & Hertzog, 1998). No previous research has examined
the relationship between factual knowledge and memory performance. Considering thait
half o f the items on the KMAQ relate to changes associated with normal memory aging;
and factors that promote memory performance in healthy older adults (and, to some
extent, adults in general), a correlation between prospective performance and performance
on at least the normal memory aging items appears plausible. Further, evidence o f a
relationship between the knowledge component o f metamemory (indexed by the KM AQ)
and memory performance would also further our understanding of metamemory generality.
The third aim o f the study was to replicate and extend Cherry and LeCompte's
(1999) findings regarding the effects o f age and individual ability differences on
prospective memory performance. Their study is one of few examining the contribution of
individual ability differences to prospective memory, and it is the only study to show th a t
achievement influences prospective performance. Before a firm conclusion can be m ade
regarding the relationship between these variables and prospective memory performance,
the findings must be replicated. The results of the present study should show that the high
ability younger and older adults' prospective memory performance does not differ,
whereas the performance o f lower ability younger adults exceeds that o f lower ability
older adults.
The present study was designed to extend Cherry and LeCompte (1999) by
exploring the characteristics of high and low ability individuals that affect their prospective
memory performance. Individuals o f high and low ability are expected to differ in three:
important ways. First, they are expected to differ in terms o f monitoring patterns. The
present research will explore the accuracy o f the estimates reported by old-low adults.
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Cherry and LeCompte demonstrated that despite the fact that old-Iows reported thinking
about the prospective memory task at least as often as old-highs, their performance on the
prospective task was poorer by comparison. Further, old-lows often failed to accurately
recall the prospective task when probed post-experimentally, which raises the question o f
how they could have been thinking about that task when they could not recall what it was.
The on-line monitoring probe in the present experiment should yield a more accurate
monitoring estimate and more fully delineate what exactly old-low adults think about
during the prospective task. Second, the age/ability groups are expected to differ in terms
o f memory beliefs. Although the relationship between ability and metamemory has not
been previously explored, it seems reasonable to expect certain differences. Specifically,
we expect old-low adults to report lower mnemonic usage and higher frequency o f
forgetting on the MFQ. Both o f these factors are likely to affect prospective memory
performance negatively. Third, they are expected to differ in terms o f memory
knowledge. Lower ability younger and older adults are expected to demonstrate lower
levels o f memory knowledge compared to their age-matched peers. It seems likely that
higher ability older adults are more frequently exposed to relevant information about
memory aging and that their knowledge base would be greater than that o f the lower
ability older adults. Similarly, higher ability younger adults may also have more
opportunities to be exposed to information regarding memory aging and memory
functioning than the lower ability younger adults, particularly given that these are topics o f
discussion in undergraduate courses. The impact of memory knowledge on memory
performance has been previously unexplored, but it seems reasonable to expect higher
levels o f knowledge to be associated with higher levels o f performance. These results

40
Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

would confirm the importance o f considering individual difference variables when drawing
conclusions regarding age differences in event-based prospective memory, as well as when
considering age differences in metamemory.
Summary
We expect to find that on-line monitoring patterns contribute to prospective
memory performance, such that on-task thoughts are associated with better performance
and off-task thoughts are associated with poorer performance. We also expect on-line
monitoring patterns to correlate with postdictions of monitoring. Such a pattern o f results
would provide support for the role o f a rehearsal-type process in successful prospective
remembering. Second, we expect metamemory to make a contribution to prospective
performance. In particular, self-reports that reflect higher memory self-efficacy and higher
levels o f factual knowledge should be associated with superior prospective remembering.
This pattern o f outcomes would provide new evidence for the role o f metamemory in
prospective memory performance. Third, we expect to replicate previous findings o f
minimal age differences in prospective performance when younger and older adults o f high
ability are compared. Age group differences are expected for comparisons between
younger and older adults of low ability (Cherry & LeCompte, 1999). Confirmation o f
these findings would underscore the importance o f considering individual differences in
cognitive aging research in general and prospective memory research in particular.

41
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

METHOD
PARTICIPANTS
A total o f 128 individuals participated in the study. Participants were drawn from
different sources in the community to create groups that differed in educational attainment
and verbal ability, after Cherry and LeCompte (1999). The ability groups were expected
to differ on level o f education, vocabulary, working memory, and occupational status.
High ability younger adults were undergraduates at Louisiana State University (M = 20.1
years, SD = 2.2). Lower ability younger adults were recruited from a community adult
education center (M = 20.8 years, SD = 3.5). High ability older adults were recruited
from local churches and organizations (M = 67.6 years, SD = 4.6). Lower ability older
adults were recruited from a local government-sponsored program designed to assist
lower income older adults (M = 65.8 years, SD = 6.0). LSU students received course
credit in exchange for their participation. All others were paid $10 for their participation.
F o r expository convenience, the four groups will be referred to as the young-low, younghigh, old-low, and old-high groups.
Participants completed a demographic questionnaire soliciting information
regarding educational attainment, occupational status, level o f social organization
involvement, and number o f hours spent outside the home per week (see Table 3)1. The
questionnaire also included three questions related to self-perceived health from the Older
American Resources and Services Multidimensional Functional Assessment Questionnaire
(OARS; Duke University Center for the Study o f Aging and Human Development, 1975).
W e conducted two-way analyses o f variance (ANOVAs) on the demographic data with
age and ability level as between-group factors. An ANOVA on educational attainment
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Table 3
Demographic and Health Characteristics
Young-Low

Old-Low

Young-High

Old-High

Vocabulary
M

9.5

21.6

17.1

31.3

SD

5.3

5.3

10.3

5.0

Health at the present time*
M

1-8

1.7

2.1

1.7

SD

0.81

0.60

0.60

0.70

Health prevents activities11
M

1-47

1.25

1.78

1.62

SD

0.67

0.51

0.71

0.61

Health compared to others0
M

1-69

1.91

1.44

1.25

SD

0.59

0.59

0.50

0.51

M

2.84

5.06

4.26

5.97

SD

0.45

0.25

0.82

1.06

M

4.22

5.60

4.22

5.97

SD

1.10

1.34

0.83

1.06

Years of education*1

Occupational level6

Table 3 continues
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Number of clubs and
social organization/
M

1.78

2.19

1.81

2.59

SD

0.66

0.69

0.48

0.71

Number of hours per week
spent outside of home8
M

4.03

4.44

3.87

3.91

SD

1.03

0.76

1.34

1.00

Note. Occupational level for the younger adults reflects the professional status of their same-sex
parent.
a Health at the present time on a 4-point Likert scale (1 = excellent to 4 = poor). b Health prevents
activities (1 = not at all to 3 = a great deal). c Health compared to others (1 = better to 3 = poorer).
d Years of education (1 = less than 7th grade. 2 = 7thto 9th grade. 3 = 10~ to 11th grade. 4 = high
school degree. 5 = partial college or specialized training. 6 = college degree. 7 = graduate degree).
e Occupational level (1 = unskilled. 2 = semi-skilled. 3 = skilled. 4 = semi-professional. 5 =
professional). f Social clubs and organizations (0 = none to 3 = over 7). 8Hours per week spent
outside of the home (0 = none to 4 = over 20 hours).

44
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

yielded significant main effects o f age, F(l, 124) = 84.12, MSE = .51, £ < .001; ability
level, F (l, 124) = 243.88, MSE = .51, p < .001; and their interaction, F (l, 124) = 3.93, p
= .05. Pairwise comparisons (t-tests) confirmed that young-high and young-low adults
differed significantly in educational attainment, as did old-high and old-low older adults
(p’s <001). The interaction occurred because the magnitude o f the difference between
the educational attainment scores o f the young-high adults and young-low adults (mean
difference o f 2.22) exceeded that o f the difference between the old-high adults and oldlow adults (mean difference of 1.11). Thus, the ability groups were distinguished on
educational attainment, as expected. For the occupational status question, young adult
participants rated the professional status o f their same-sex parent. An ANOVA on
occupational status yielded a significant main effect o f ability level, F (l, 124) = 64.75,
MSE = 1.21, p < .001. The mean occupational status rating o f higher ability participants
(5.78) exceeded that of lower ability participants (4.22). An ANOVA on the social
organization involvement scores yielded a significant main effect o f ability, F (l, 123) =
27.32, MSE = .41, p < .001. Higher ability participants reported more involvement than
did lower ability participants with means o f 2.39 and 1.80, respectively. An ANOVA on
the number o f hours spent outside the home yielded no significant effects o f either age or
ability (p’s >.07). Participants completed the Jastak and Jastak (1965) verbal test, a short
form o f the Wechsier Adult Intelligence Scale (WAIS; Wechsler, 1955) vocabulary subtest
as a measure o f verbal ability. An ANOVA on the vocabulary scores yielded significant
main effects o f age, F(l, 124) = 51.21, MSE = 46.83, p < .001 and ability, F (l, 124) =
118.85, p < .001. Thus, the ability groups were distinguished on verbal ability, as
expected. Pairwise comparisons confirmed that the vocabulary scores o f young-high and
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young-low adults differed significantly, as did the scores o f old-high and old-low older
adults (g ’s <001). Participants generally reported good health. Analysis o f self-ratings
for health at the present time yielded a significant main effect o f ability, F (l, 124) = 7.35,
MSE = .47, g < .01. Higher ability participants (M = 1.70) reported better health than
lower ability participants (1.95). An ANOVA on ratings o f the extent to which health
prevents activities, yielded only a main effect o f age, F (l, 124) = 9.58, MSE = .395, g <
.01. Older adults were more likely to report that health interfered with activities than were
younger adults with means o f 1.70 and 1.36, respectively. For health compared to others,
the main effect o f age was significant, F (l, 124) = 21.74, MSE = .30, g < .001, as was the
interaction o f age and ability, F (l, 124) = 4.37, g = .04. The interaction occurred because
young low adults’ mean rating (1.69) o f health compared to others was lower than young
high adults’ report (1.91) whereas old low adults’ mean rating (1.44) was higher than the
report o f old high adults (1.25). All participants demonstrated at least 20/30 corrected
vision assessed by a standard Snellen eye chart.
Two measures o f working memory were administered. The Backward Digit Span
(BDS; Wechsler, 1955) test required participants to listen to and immediately recall in
reverse order progressively longer sequences o f single-digit numbers presented at the rate
o f one per second. Participants received one practice trial followed by two trials o f three,
two trials o f four, and so forth, up to a maximum o f two trials o f eight-digit sequences.
Testing proceeded until two consecutive trials within a given sequence length were
missed. BDS was scored by giving fiill credit for sequences in which both trials were
correctly recalled and half credit for sequences in which only one trial was correctly
recalled. The Size Judgment Span (SJS; Cherry & Park, 1993) test required participants
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to listen to progressively longer sequences o f words. The words included in the SJS test
are ones that can be easily visualized and differ with respect to physical size (e.g., frog,
hairpin, piano). Participants were asked to recall the words in order o f their physical size,
from smallest to largest item (e.g., hairpin, frog, piano). Participants were given two
practice trials followed by the presentation o f three trials o f two words, three trials o f four
words, and so forth up to a maximum o f three trials o f eight words. Testing proceeded
until three consecutive trials within a sequence length were missed. The SJS test was
scored by giving full credit to sequence levels in which at least two o f the three trials were
correctly recalled and half credit to sequence levels in which only one o f the trials was
correctly recalled.
DESIGN
The study employed a 2 x 2 x 2 between-groups factorial design with age (young,
old), ability level (lower, higher), and probe (no probe, probe) as factors. Sixteen
participants were tested in each between-groups condition.
MATERIALS
The materials and general procedure were modeled after Cherry and LeCompte
(1999). The stimuli used in the STM task were 60 words drawn from Snodgrass and
Vanderw arfs (1980) word set. Free-recall items were 24 familiar words selected from
Toglia and Battig’s (1978) word series. Recognition memory was assessed using a
modified version of the Warrington Recognition Memory Test (Warrington, 1984). A
four-item posttest questionnaire from Cherry and LeCompte (1999) was administered as
an additional measure o f prospective monitoring across the four phases o f the STM trials.
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Metamemory was assessed via the MFQ (Zelinski et al., 1990; Gilewski et al., 1990) and
the KMAQ (Cherry et al., 2000).
PROCEDURE
Participants were tested individually using IBM compatible computers. All
participants were seated in front o f a com puter and given three practice trials on the STM
task. On each trial, a message appeared on the screen alerting the participant to prepare
for the trial. Then, a word set was presented at a rate o f 1-s. After the words were
presented, a message appeared informing the participant that he or she should recall the
words aloud. All responses were tape-recorded. Word set size varied randomly with the
restriction that set size ranged from four to nine words for younger adults and from three
to eight words for older adults (see Cherry & LeCompte, 1999; Einstein & McDaniel,
1990). For participants in the probe condition, a message appeared on the screen during
one practice trial prompting the participant to tell the experimenter what they were
thinking at that moment. This message appeared randomly during either the "prepare for
trial" message or the word presentation phase o f the STM trial. After practice,
participants were given an opportunity to review the STM procedure and repeat the
practice trials if they desired.
Participants were told that another purpose o f the study was to examine the ability
o f younger and older adults to remember to do things in the future. Participants were
asked to press the F9 key on the computer keyboard whenever they saw a particular target
word during the experiment. For half o f the participants, the word was boat, and for the
other half the word was dress, as in Cherry and LeCompte (1999).
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Following these instructions and STM practice trials, participants were given two
measures o f retrospective memory. Free-recall items were randomly presented at a 3-s
rate. A maximum o f five minutes was allowed for recall. The test o f recognition memory
followed with words presented randomly at a 2-s rate. After presentation, participants
circled “yes” on a prepared sheet if they remembered seeing the word and “no” if they did
not. Following three more STM practice trials, the STM task began. The STM task
consisted o f 48 trials: six blocks o f eight trials, with a 10-s rest between trial blocks. The
target word appeared six times across the STM trials, once in each o f the six trial blocks.
The target word appeared randomly within each block with the exception that it never
appeared during the first or last trial of a block nor did it appear as the first or last word
presented within a trial. For participants in the probe condition, the probe appeared once
in each o f the six trial blocks. As in the practice trials, the probe appeared either during
the “prepare for trial” phase or the word presentation phase o f an STM trial. The
presentation o f the probe was also restricted such that it never appeared during the first or
last trial of a block. After the last STM trial, participants were questioned to determine
whether they remembered the target word and the associated key press response (as a
manipulation check). Participants in the probe condition were asked open-ended
questions to solicit their reaction to the probe questions during the STM trials. The
questions provided those in the probe condition an opportunity to state whether or not the
probe question reminded them of the prospective memory task. Next, the posttest
questionnaire was administered, followed by the individual differences and metamemory
measures. The testing session concluded with a vision test and debriefing.
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ENDNOTES
1

Estimates o f social organisation involvement and hours spent outside the home were not

available for one lower ability older adult.
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RESULTS
OVERVIEW OF SCORING AND ANALYSIS
For each participant, prospective memory performance was scored as the
proportion correct out o f the six exposures to the target word. Retrospective memory
measures were scored separately for each participant. Free recall was scored as the
proportion o f items correctly recalled. Recognition memory was scored by deriving d’
values based on the hit and false-alarm rates o f each participant. The STM data was
scored in two ways. First, the proportion o f perfect recall trials was calculated based on
the number o f trials in which the participant correctly recalled all of the words presented.
Second, the average proportion o f items correctly recalled per trial was calculated. Means
appear in Table 4.
The on-line measure o f monitoring was scored as follows. First, two independent
judges who were blind to the age and ability level o f the participant rated each response as
falling into one o f four categories. Responses that indicated thoughts related directly to
the prospective task were categorized as “on-task-prospective” (OTP). Responses that
indicated thoughts related to memory performance but not specifically related to the
prospective task were categorized as “on-task-memory” (OTM). Responses that indicated
thoughts that were off-task or irrelevant to memory performance were categorized as
task-irrelevant (TI). Instances where participants reported having no thoughts at the time
of the probe were categorized as “no thoughts” (NT). Interrater reliability w as calculated
as the number o f agreements divided by the number o f agreements plus the number o f
disagreements. Interrater reliability was acceptable at 91.1% (Nunnally & Bernstein,
1994). Next, a proportion score was calculated based on the number o f responses falling
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Table 4
Mean Prospective and Retrospective Memory Performance
Young-Low

Young-High

Old-Low

Old-High

M

0.59

0.64

0.51

0.65

SD

0.43

0.33

0.43

0.38

M

0.26

0.37

0.21

0.26

SD

0.11

0.12

0.12

0.11

M

1-21

1.36

1.11

1.16

SD

0.58

0.48

0.51

0.46

M

0.25

0.36

0.27

0.37

SD

0.12

0.14

0.13

0.11

M

0 .6 8

0.77

0.67

0.74

SD

0.09

0.08

0.12

0.06

Dependent Measure
Prospective memory*

Free Recall1*

Recognition0

Short-term memory
trials'1

items0

*Prospective memory. Proportion of correct responses
b Free recall score. Proportion correct
0 Recognition score,

d’ values

d Short-term memory trials score. Mean proportion of perfect trials
0 Short-term memory items score.

Mean proportion of items recalled per trial.
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into each category divided by the total number o f responses. Means appear in Table 5.
Monitoring estimates obtained from the posttest questionnaire were scored by calculating
mean ratings for each group across the four phases o f the STM task. Importance ratings
obtained from the posttest questionnaire were scored by calculating mean ratings for each
group (see Tables 6 & 7).
The MFQ was scored by calculating the mean ratings on each o f the four MFQ
factors: frequency o f forgetting, seriousness o f forgetting, retrospective functioning, and
mnemonic functioning. The KMAQ was scored by calculating proportion scores for each
participant based on the number o f normal memory aging items (14) answered correctly
and the number o f pathological memory aging items (14) answered correctly 1 (see Tables
8

& 9).
Separate ANOVAs were conducted on all dependent measures as a function o f age

and ability level. Intercorrelations among dependent measures were calculated, and
hierarchical regression analyses were performed when appropriate to determine the
independent contributions o f the individual difference variables to prospective memory
performance.
PROSPECTIVE MEMORY ANALYSES
An exploratory analysis was conducted first to determine whether periodic
appearance o f the probe statement influenced prospective memory performance for those
in the probe condition. A 2(Age) x 2(Ability) x 2(Probe) ANOVA on the prospective
memory scores yielded no significant effects. As can be seen in Table 10, the means for
the probe condition were somewhat higher than in the control condition, but this effect
was not significant (p = .13). Consequently, we collapsed across the probe variable for
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Table 5
Mean Proportion o f On-line Monitoring Responses
Response
Old-High

Total

0.80

0.83

0.69

0.24

0.20

0.16

0.27

0.02

0.08

0.01

0.07

0.05

SD

0.06

0.12

0.04

0.12

0.10

M

0 .2 0

0.29

0.13

0.07

0.17

SD

0.23

0.26

0.16

0.12

0.21

M

0.13

0.14

0.06

0 .0 2

0.10

SD

0.19

0.16

0.08

0.06

0.14

Young-Low

Young-High

M

0.66

0.48

SD

0.30

M

Old-Low

OTNT

OTPb

TT

NT1

On-task and related to the memory experiment in general
On-task and related specifically to the prospective memory task
Task-irrelevant
No thoughts (e.g., “I don’t know.” or “I’m not thinking anything right now.”)
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Table 6
Mean Ratines on Prospective Memory Monitoring During the STM Task
Young-Low

Young-High

Old-Low

Old-High

M

4.19

3.25

3.22

2.72

SD

2.21

1.87

2.49

2.35

M

4.00

4.13

3.63

4.16

SD

2.00

2.15

2.30

2.17

M

2.88

2.84

2.53

2.53

SD

2.23

1.97

2.05

2.03

M

3.19

2.47

1 .8 8

1.72

SD

2.26

1.87

1.34

1.33

STM Phase
Prepare for trial

Word-set presentation

Recall Periods

Rest Periods

Note. Rating reflect participants’ monitoring ratings on a 7-point scale (1 = not at all to 7 = all of
the time).
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Table 7
Mean Ratines of Importance Assigned to the STM versus the Prospective Task
Young-Low

Young-High

Old-Low

Old-High

STM Task
M

5.41

6.06

6.28

6.01

SD

1.70

1.24

1.09

1.02

M

5 .3 4

4.41

4.63

5.16

SD

2.04

1.93

2.39

2.17

Prospective Task

Note. Ratings reflect participants’ monitoring ratings on a 7-point scale (1 = little importance to
7 = a great deal of importance).
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Table 8
M ean Ratings on the Memory Functioning Questionnaire

Subscale
Young-Low

Young-High

Old-Low

Old-High

Frequency®

M

5.02

5.05

4.76

5.17

SD

0.76

0.62

0.80

0.77

M

3.72

3.95

4.02

4.75

SD

1.43

1.12

1.49

1.23

M

4.52

4.45

3.34

3.17

SD

1.34

1.24

1.18

0.88

M

4.34

2.98

3.91

2.48

SD

1.50

1.18

1.86

1.13

Seriousness

Retrospective®

Mnemonics

Note. Higher scores reflect higher levels of perceived memory functioning (i.e., less forgetfulness,
less serious incidents, improvement in memory ability compared to earlier in life, and less use of
mneanonics)
(cf.,. Zelinski et al., 1990, p. 388).
®Mean rating of frequency of forgetting (1 = “always to 7 = “never”)
b Mean rating of seriousness of forgetting (1 = “very serious” to 7 = “not serious”)
c Mean rating of retrospective memory functioning (1 = “much worse” to “much better”)
d Mean ratings of mnemonics usage (1 = “always” to 7 “never”)
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Table 9
Mean Proportion Correct on the Knowledge of Memory Aging Questionnaire
Young-Low

Young-High

Old-Low

Old-High

M

0.55

0.67

0.66

0.76

SD

0.16

0.10

0.12

0.09

M

0.53

0.74

0 .6 6

0.89

SD

0.16

0.22

0.14

0.08

Normal Memory Aging

Pathological Memory Aging

Table 10
Mean Prospective Memory bv Age. Ability, and Probe Condition

Young-Low

Young-High

Old-Low

Old-High

M

.56

.56

.47

.57

SD

.43

.32

.45

.43

M

-62

.71

.54

.73

SD

.44

.33

.43

.32

Control

Probe
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all analyses not directly related to the on-line monitoring probe. Probe participants were
questioned post-experimentally to determine whether they thought that having the probe
statement appear on the screen from time to time might have influenced their performance
on either the prospective or STM task. Relatively few thought the probe statement
affected prospective or STM performance, 18.1% and 31.3%, respectively.
Mean performance on the prospective and retrospective memory measures as a
function o f age and ability appears in Table 4. Inspection o f Table 4 reveals nearly
identical prospective memory performance for young-high adults and old-high adults.
Similar to Cherry and LeCompte (1999), young-low adults’ scores were only slightly
lower than the two high ability groups. The old-low adults’ scores were poorer by
comparison. Although the pattern is in the same direction as Cherry and LeCompte
(1999), an ANOVA on the prospective scores yielded no significant effects (p’s > . 16).
The finding that older and younger adults performed comparably on measures o f
prospective memory replicates previous research (e.g., Cherry & LeCompte, 1999;
Einstein & McDaniel, 1990; Cherry et al., under review).
RETROSPECTIVE MEMORY ANALYSES
An ANOVA on the free recall scores yielded a main effect o f age, F (l, 124) =
14.54, MSE = .01, p < .001 and ability, F(l, 124) = 15.54, p < .001. Younger adults (M
= .31) recalled more items than did older adults (M =.23). Higher ability adults (M =.31)
recalled more items than lower ability adults (M = .23) did. An ANOVA on the d ’ scores
yielded no significant effects of age or ability. An ANOVA on the proportion o f perfect
STM recall trials2 yielded only a significant effect o f ability F (l, 124) = 21.14, MSE = .02,
P < .001. Higher ability adults (M = 3 6 ) recalled more items than did lower ability adults
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(M = 26). Analysis o f the proportion o f items recalled per trial yielded a significant effect
only for ability, F(l, 124) = 24.93, MSE = .01, £ < .001. Higher ability adults (M = 75)
recalled more items than did lower ability adults (M = 67).
W ORKING M EM ORY ANALYSES
Working memory span estimates appear in Table 11. An ANOVA on the
backward digit span scores yielded only a significant effect o f ability, F (l, 124) = 24.69,
MSE = 1.08, £ < .001. Higher ability adults (M = 4.64) had larger spans than lower
ability adults (M —3.92). Analysis o f the size judgment span scores yielded significant
effects for age, F(l, 124) = 5.81, MSE = .65, £ = .02 and ability, F(l, 124) = 15.56, p <
.001. Mean spans o f younger adults (4.46) exceeded those o f older adults (4.11), and
mean spans o f higher ability adults (4.57) exceeded those o f lower ability adults (4.0). To
increase reliability, a composite working memory score was computed for use in the
correlational and regression analyses that follow. The composite score was computed by
converting the raw digit span and size judgment scores to z-scores and then averaging the
two z-scores for each participant.
In summary, the results o f the prospective memory analysis replicate previous
research where younger and older adults perform comparably (e.g., Cherry & LeCompte,
1999; Einstein & McDaniel, 1990; Cherry et al., under review). For the effects o f age and
ability, the means were in the same direction as those of Cherry and LeCompte, but
between group differences were not statistically significant in the present study. The
results of the retrospective memory analyses replicated those o f Cherry and LeCompte
(1999) with two exceptions. Cherry and LeCompte found an age difference favoring the
young on recognition memory whereas no significant between-group differences
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Table 11
Working Memory Span Estimates

Working Memory Measure
Young-Low

Young-High

Old-Low

M

4.09

4.80

3.73

SD

1.06

1.19

0.71

M

4.25

4.66

3.75

SD

0.83

0.80

0.90

Backward Digit Span*

Size Judgment Spanb

a From Wechsler Adults Intelligence Scale (Wechsler, 1955).
b From Cherry and Park (1993).

61
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

occurred here. They also found that age and ability interacted on the STM measures
whereas the interactions were not significant here. Finally the analyses o f the working
memory span data also replicated those o f Cherry and LeCompte where higher ability
adults had larger spans than lower ability adults on both working memory measures, and
younger adults had larger spans than older adults on the size judgment span measure. In
the next section, results for on-line and posttest memory monitoring measures are
reported.
ON-LINE AND POSTTEST M EM ORY MONITORING ANALYSES
Participants’ responses to the thought probes were examined next. We conducted
a 2(Age) x 2(Ability) x 4(Response category) mixed ANOVA on the on-line monitoring
response proportion scores. The analysis yielded a significant main effect of response
category, F(3, 180) = 143.24, M SE = 0.12, p < 0 0 1 . As can be seen from Table 5, ontask thoughts related to the memory experiment in general (OTM) were reported most
frequently followed by task-irrelevant thoughts (TI), no-thoughts (NT), and on-task
thoughts related to the prospective task (OTP). This effect was qualified by a significant
age by response category interaction, F(3, 180) = 12.15, p <.001. A follow-up ANOVA
confirmed that older adults (M = .82) were more likely to give probe responses that were
on-task and related to the memory experiment in general (OTM) compared to younger
adults (M = .57; p <.001). Accordingly, significantly more younger adult responses (M =
.25) indicated task-irrelevant thoughts (TI) compared to older adults (M = .10) (p <01).
Younger adults (M = . 13) were also more likely to report having no thoughts (NT) at the
time o f the probe (p =

01)

compared to older adults (M = -04). To determine whether on

line estimates o f monitoring were related to prospective memory performance, w e
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calculated intercorrelations among these variables. None of the resulting correlations
were significant (p’s >.127). Thus, on-line monitoring responses were not related to
prospective memory performance, contrary to expectation.
A 2(Age) x 2(Ability) x 4(STM phase) mixed ANOVA on the posttest
questionnaire monitoring estimates revealed a main effect o f age, F(l,124) = 4.26, MSE =
9.77, £ = 04 (see Table 6 ). Younger adults (M = 3.37) were more likely than older adults
(M = 2.8) to report thinking about the prospective task across the different phases o f the
STM task. The main effect of STM phase was also significant, F(3, 124) = 28.55 p <.001.
Self-reports o f monitoring were highest for the word presentation phase (M = 4.0)
followed by the prepare for trial phase (M = 3.3), the recall now phase (M = 2.7), and the
rest phase (M = 2.3). All between phase differences were significant to p < .05. The age
by ability interaction was also significant, F(l, 124) = 2.83, p. = .04. The interaction
occurred because lower ability adults (M = 3.7) were more likely to indicate having
thought about the prospective task during the prepare for trial phase than were high ability
adults (M = 2.98). The ability groups did not differ on ratings for the other three STM
phases. To determine whether posttest monitoring estimates were related to prospective
memory task performance, we calculated intercorrelations among these variables.
Prospective performance was significantly correlated with monitoring ratings during the
prepare for trial phase (r = .22), the word presentation phase (r = .47), and the recall now
phase (r= .2 1 ).
To determine whether participants assigned more importance to the STM task or
the prospective task, a 2(Age) x 2(Ability) x 2(Task) ANOVA on the posttest
questionnaire importance ratings was conducted (see Table 7). The analysis yielded a
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significant effect o f task, F (1, 124) = 24.2, p <.001. Participants assigned more
importance to the STM task (M = 6.0) than to the prospective ta sk (M = 4.9). This result
was qualified by a three-way interaction, F (1, 124) = 5.4, p = .02. The interaction
occurred because young-low adults rated the STM task and the prospective task as being
equally important, with means o f 5.4 and 5.3, respectively. In contrast, the other three
groups rated the STM task as more important than the prospective task, as the means in
Table 7 indicate. Prospective memory was significantly related to "the importance o f
remembering to press F9 ratings (r = .48).
Immediately following the conclusion o f the STM task, w e administered the
posttest manipulation check to determine whether participants had knowledge o f the
prospective task. W e asked participants to report what they had b*een asked to do in
addition to recalling the words from the STM task. The question w as rephrased for
participants who did not indicate the prospective task after the first question. If
participants still did not remember, they were asked directly to sta te the target word and
appropriate key press response. The participants’ responses and th e number of questions
required before recalling the prospective task were recorded. T able 12 presents the
proportion o f participants in each age/ability group who responded to each of the three
questions. As can be seen in Table 12, m ost participants correctly recalled the prospective
task in response to the first question, except the old-low adults w h o required further
questioning more often than the other groups. All participants w ere able to correctly
recall the prospective task when questioned post-experimentally, w ith the exception o f six
old low adults who w ere unable to recall the target word and key press response after
three questions.
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Table 12
Mean Proportion o f Participants Requiring One. Two, o r Three Questions to Recall the
Prospective Task

1 Question

2 Questions

3 Questions

Young-Low

.91

.09

.00

Young-High

.91

.06

.03

Old-Low

.59

.13

.28

Old-High

.8 8

.03

.09
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To verify these impressions statistically, a 2(Age) x 2(Ability) ANOVA on the
number o f questions required revealed a significant effect o f age, F (l, 124) = 10.52, MSE
= .3 6 p < 01. Older adults (M = 1.45) required more questions than did younger adults
(M = 1.11). The effect o f ability was also significant, F (l, 124) = 4.26, p =.04. Lower
ability adults (M = 1.39) required more questions than did higher ability adults (M =1.17).
These effects were qualified by a significant age x ability interaction, F (l, 124) = 5.57, p
= 02. Young- and old-high adults did not differ significantly in the number o f questions
required (p. = .48), but young and old-low adults did (p < .001). Old-low adults (M =
1.69) required more questions than did young-low adults (M = 1.09).
In summary, the on-line monitoring results indicated that the older adults’ thoughts
were more likely to be focused on the current task (remembering words) than those o f
younger adults. Younger adults reported more off-task thoughts and were also more
likely to report that they had no thoughts at all at the time o f the probe. Very few
participants reported thoughts specifically related to the prospective memory task.
Surprisingly, the on-line monitoring ratings were not related to prospective memory
performance. Based on the posttest monitoring results, younger adults thought about the
prospective task more often than older adults. The posttest monitoring data also
suggested that the prospective task came to mind most often during the word presentation
phase. Importantly, posttest ratings that indicated frequent thoughts about the prospective
task were correlated with successful prospective memory task performance. Ratings that
indicated the prospective memory task was perceived as important were associated with
better prospective performance. Finally, while most participants were able to recall the
target word and associated key-press response, old-low adults frequently required more
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questioning to do so. This pattern of results is consistent with previous research (Cherry
& LeCompte, 1999; Einstein & McDaniel, 1990). In the next section, we consider age
and ability group differences on measures o f metamemory.
M ETAM EM ORY ANALYSES
A 2 (Age) x 2(Ability) x 4 (MFQ subscale) mixed ANOVA was conducted on the
mean MFQ ratings (see Table 8 ). The main effects o f age, F(l, 124) = 5.54, M SE = 2.1, p
= .02 and subscale, F(3, 124) = 46.1, MSE = 3.7, £ < 001 were significant. As can be
seen in Table 8 , the mean ratings were highest for the frequency scale, followed by
seriousness, retrospective, and mnemonics scale. In addition, young adults’ mean ratings
(4.25) exceeded those o f older adults (3.95), indicating a higher level of perceived
memory functioning. The interpretation o f these effects was qualified by two significant
interactions.
The age x subscale interaction was significant, F(3,124) = 14.6, MSE = 3.7, p
<.001. Follow-up ANOVAs revealed no significant differences between younger and
older adults on the frequency o f forgetting (p = .63) and mnemonic usage subscales (p =
.11). There was a significant difference between the younger and older adults on the
seriousness o f forgetting subscale, F(l,126) = 5.38, p = .02. The ratings of older adults
(M = 4.4) were higher than those of younger adults (M = 3.8), indicating that younger
adults judged instances of forgetting to be more serious than did older adults. There was
also a significant difference in the reports o f younger and older adults on retrospective
functioning, F (l, 126) = 35.90, p <001. Younger adults (M= 4.5) reported better current
memory functioning compared to years passed, whereas older adults (M= 3.3) reported
worse current memory functioning compared to years passed. The interaction between
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ability and subscale was also significant, F(3,124) =18.07, £ <.001. Follow-up ANOVAs
revealed no significant differences between lower and higher ability' individuals on
frequency o f forgetting (g = .09) and retrospective functioning (g = .60). There was a
significant difference in low and high ability adults on reports of seriousness o f forgetting,
F (l, 126) = 4.02, g = .05. Lower ability individuals (M = 3.9) judged everyday instances
o f forgetting as more serious than did higher ability (M = 4.3) individuals. There was also
a significant difference in low and high ability adults on the mnemonic usage subscale,
F (l, 126) = 29.4, g <.001, as expected. Lower ability adults (M = 4. 1 ) reported using
memory aids less often than did high ability (M = 2.7) older adults. Contrary to
expectation, prospective memory was not significantly correlated with any o f the MFQ
subscales (p’s > .27)
A 2(Age) x 2(Ability) x 2(Question Type) mixed ANOVA on the KMAQ
proportion correct means revealed significant main effects of age, F(l,124) = 39.94, MSE
= 0.02, p <001, ability, F(l,124) = 74.99, p < 001, and question type, F(l,124) = 8.08,
MSE = 0.02 £<.01. Means appear in Table 9. Pairwise comparisons confirmed that
younger adults (M = .62) answered fewer items correctly compared to older adults (M =
.74). Lower ability older adults (M = .60) answered fewer items correctly compared to
higher ability older adults (M = 77). M ore pathological memory aging items (M = .70)
were answered correctly than were normal memory aging items (M = -6 6 ). The main
effects o f ability and question type were qualified by a significant Ability x Question Type
interaction, F (l, 124) = 11.12, £ <.01. The interaction occurred because higher ability
participants answered more pathological than normal memory aging items correctly (mean
difference of . 1 0 ) whereas performance was equivalent across item type for lower ability
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participants (mean difference o f .008). There was a significant, but modest, correlation
between prospective memory performance and performance on the pathological memory
aging items (r = . 19).
The results of the metamemory analyses may be summarized as follows.
According to the MFQ results, younger adults considered everyday instances o f forgetting
to be more serious than did older adults, and younger adults reported better current
memory functioning than did older adults. Lower ability adults considered instances o f
everyday forgetting to be more serious than higher ability adults, and they reported less
use o f mnemonics compared to high ability adults. Based on performance on the KMAQ,
older adults demonstrated greater knowledge o f memory aging compared to younger
adults (see Reese, Cherry, & Copeland, 2000 for discussion). Higher ability adults also
demonstrated more memory aging knowledge than did lower ability older adults. Finally,
higher ability adults answered more pathological than normal memory aging items
correctly whereas performance for lower ability adults was equivalent across item type.
RELATIONSHIPS AMONG AGE, ABILITY, M ONITORING, M ETAM EM ORY,
AND PROSPECTIVE M EM ORY
The first aim o f the present research was to provide new evidence on the
contribution o f on-line monitoring patterns to prospective memory performance.
Additionally, we were interested in examining the validity o f posttest assessments o f
monitoring. To address these aims, intercorrelations were calculated among age, ability,
prospective memory, STM, the on-line monitoring responses, the posttest monitoring
ratings, and the self-rated importance o f the STM and prospective tasks. Age and ability
were treated as dichotomous variables. The STM measure was included because many o f
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the participants' responses to the thought probes indicated on-line thoughts related to their
STM performance. Intercorrelations are presented in Table 13. N ote that these
correlations were calculated based on only the participants in the probe condition (n = 64).
As can be see in Table 13, age was significantly related to OTM on-line monitoring
statements, TI on-line monitoring statements, NT on-line monitoring statements, prepare
for trial phase posttest monitoring ratings, and rest phase posttest monitoring ratings.
Ability was significantly related to STM, OTP on-line monitoring scores and rest phase
posttest monitoring ratings. Prospective memory was significantly related to prepare for
trial posttest monitoring ratings, word presentation phase posttest monitoring ratings, and
perceived importance o f pressing F9. STM was not significantly correlated with any o f
the on-line monitoring responses or the posttest monitoring ratings.
A second aim in the present research was to examine the relationships between
memory beliefs (as indexed by the MFQ), memory knowledge (as indexed by the KMAQ),
and prospective performance. To address this aim, intercorrelations between age, ability,
prospective memory, the MFQ subscales, and KMAQ normal and pathological memory
aging items were calculated. Intercorrelations are presented in Table 14. Note that these
correlations are based on the full data set (N = 128). As can be seen in Table 14,. age was
significantly related to seriousness o f forgetting scores, retrospective functioning scores,
KMAQ normal memory items scores and KM AQ pathological memory item scores (p’s <
.05). Ability was significantly related to mnemonic usage scores, KMAQ normal items
scores, and KMAQ pathological item scores (p’s < .05). Prospective memory was
significantly related to KM AQ pathological item scores (p’s < .05).
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Tabic 13
Intercorrclations Among Variables (Monitoring)
1

Ability

' 3

4

5

6

7

.00

—

3. Prospective memory

-.03

.19

--

4. Short-term memory"

-.03

.39**

.11

—

4 7 **

-.14

-.15

.05

-.06

.33**

.19

-.1 0

-.22

-.004

-.04

-.78** -.14

—

5. OTMb
6.

Ot pc

9

8

10

II

13

14

-

7. Tld

-.35** .05

8.

.32*

-.06

.14

.03

-.56**

-.11

.09

—

9. Prepare for trial

-.25*

-.01

.34**

-.14

-.19

.18

.03

.18

—

10. Word presentation

-.15

.07

.59** -.07

-.22

.28*

.03

.15

.6 6 ** -

11 Recall now

-.16

-.07

.18

-.13

-.17

.21

.02

.16

.51**

.44** —

12. Rest

-.44** -.27*

.11

-.21

-.08

.03

.17

-.11

.44**

.32*

Nr

12

—

1. Age
2.

2

.40**

Table 13 continues
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6

7

8

9

10

11

12

13

.15

-.02

-.15

-.03

-.15

-.18

-.12

-.29*

—

-.1 2

.26*

-.04

.10

.37**

.55** .26*

.26*

-.07

1

2

3

4

5

13. Importance-recall words

,2,5*

.04

-.1 2

.14

14. Importance-press F9

-.04

.08

.58**

-.1 2

' Short-term memory score. Mean proportion of items recalled per trial
b On-task and related to the memory experiment in general
0

On-task and related specifically to the prospective memory task

d Task-irrelevant
e No thoughts (e.g., “I don’t know.” or “I’m not thinking anything right now.”
N)

t

14
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Tabic 14
Intcrcorrelations Arnona Variables (MetamemoiV)
Variable

• 3

4

5

6

.2 1 *

-.04

-

.04

-.09

.002

.30**

-

.41**

.10

.05

.12

-.19*

-.21*

.54**

.19*

.14

.18*

-.19*

-.33** .49**

-

-.31** .32**

.25**

.04

-.04

.09

-.06

.01-

19*

--

-.14

.34**

12

.10

.16

.11

-.03

-.02

.30+*

1

2

2. Ability level

.00

—

3. Prospective memory

-.04

.12

—

4. MFQ-frcqucncy"

-.04

.15

.10

—

5. MFQ-seriousnessa

.2 0 *

.18*

.09

.35**

6.

-.47** -.05

.02

7. MFQ-mnemonicsa

-.14

8.

.36*+

9. KMAQ-pathologicalb

.35**

10. Free Recall0
11. Recognition1'

7

8

9

10

11

1. Age group

MFQ-rctrospectivc ‘

KMAQ-normalb

.10

-

-

Table 14 c o ntimics
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a Memory Functioning Questionnaire. Mean ratings.
b Knowledge of Memory Aging Questionnaire, Mean proportion correct.
'Free recall score. Proportion correct.
dRecognition score, d’ values.
*p < .05 **p < .01

RELATIONSHIPS AMONG AGE, INDIVIDUAL DIFFERENCE,
AND MEMORY MEASURES
A third aim of the present research was to replicate the earlier Cherry and
LeCompte (1999) findings concerning age and individual ability differences on prospective
memory performance. To address this aim, age, ability, individual difference, and memory
performance intercorrelations were calculated. Age and ability were treated as
dichotomous variables. Table 15 presents intercorrelations among age, ability, prospective
memory, years o f education, vocabulary, working memory, short-term memory
(proportion o f items recalled per trial), free recall, and recognition. Age was significantly
related to free recall (p < .0 1 ) but not to recognition (p = . 1 1 ) or prospective memory (p =
.63). Ability level was significantly related to all dependent measures except prospective
memory (p = . 17) and recognition (p = .29). Prospective memory performance was
related to working memory, short-term memory, free-recall, and recognition (p’s <05).
Working memory and recognition were selected as predictors to permit comparisons with
Cherry and LeCompte (1999).
Hierarchical regression analyses were conducted to assess the contributions of age
group, ability level, working memory, and recognition to prospective memory
performance. In the first and second models, we wanted to determine the amount of
variance contributed by age, ability, and their interaction after controlling for working
memory (Model 1) and recognition (Model 2). The third model was conducted to
determine if working memory and recognition still contributed significant variance to
prospective performance after age, ability, and their interaction were controlled. A
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Intercorrelations A m onn Variables

1

1.

—

Age group

2. Ability level
3. Prospective memory

2

3

.00

—

i
o

Variable

.12

--

4

5

7

6

8

4. Years of education

4 3 **

.73**

.09

-

5. Vocabulary

.‘12** .64**

.15

.73**

6.

Working memory*

-.16

.43**

.2 1 **

.23**

.44** —

7. Short-term memory1*

-.11

.41**

.18*

.31*

.49*+

60**

8.

-.31** .32**

.25**

.11

.23**

.41** .45** -

-.14

.34**

-.0 2

.01

.19*

Free recall0

9. Recognitiond

.10

9

-

.15

.30** -

’Working memory score. Composite estimate based on the average of the Backward Digit Span and Size Judgment Span measures.
bShort-term memory score. Mean proportion of items recalled per trial.
'Free recall score. Proportion correct.
dRecognition score, d’ valucs.*p < .05 **p < .0

secondary hierarchical regression analysis was also conducted where age, ability level,
working memory, and recognition memory w ere treated as predictor variables, and
retrospective memory (as indexed by free recall) was the criterion variable. The purpose
o f these analyses was to determine whether these predictor variables accounted for
proportionately more variance in free recall (a measure o f retrospective memory) than
prospective memory, as was the case in Cherry and LeCompte (1999).
Results o f the hierarchical regression analysis appear in Table 16. The first model
revealed that working memory accounted for a significant 4.2% of the prospective
memory variance. After working memory was statistically controlled, the contributions of
age, ability, and the age x ability interaction w ere non-significant, but the contribution o f
the age x working memory interaction was marginally significant (2.6%, p = .07). In the
second model, recognition predicted a significant 11.7% o f the variance. After statistically
controlling for recognition, the variables o f age, ability, the age x ability interaction, and
the age x recognition interaction were not significant predictors. After age, ability, and
their interaction were entered in the third model, working memory accounted for a
marginally significant 2.5% o f the variance (p = .08) and recognition accounted for a
significant 9.8% (p < .001).
The results o f the analyses just presented indicated that the individual difference
variables accounted for a small amount o f the variance in prospective memory. To
determine whether the same individual difference variables were predictive of
retrospective memory, we conducted a similar hierarchical regression analysis with free
recall as the criterion variable. Results are presented in Table 17. In the first model,
working memory accounted for a significant 17% o f the free recall variance. After
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controlling for working memory, age contributed an additional 6% o f the variance, and
ability contributed an additional 3% (p’s < .05). The age x working memory interaction
was not a significant predictor. In the second model, recognition contributed a significant
8.9% o f the variance. After recognition was controlled, age and ability were still
significant predictors o f free recall at 7% and 8.5%, respectively. The age interactions
were not significant. In the third model, age, ability, and their interaction were entered
first. The contributions o f working memory and recognition were smaller but still
significant at 7.5% and 3.3%, respectively. The age interactions were non-significant.
ENDNOTES
1 To reduce error due to guessing, a “Don’t Know” (DK) option was provided as an
alternative to True or False. Anytime the DK option was selected, the proportion score
was calculated as follows. The number o f DK responses was subtracted from the total
number o f normal (14) or pathological (14) memory aging items and the resulting value
was divided by the number of correct responses.
2 STM data was not available for one higher ability older adult due to a recording error.
To avoid casewise deletion of this case from the regression analyses, w e substituted the
old-high group means for the two measures o f STM.
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T ab ic 16

S um m ary o f H ierarch ical R egression A nalyses (P ro sp ectiv e M em ory)
Incr.

In d e p e n d e n t V a ria b le

R2

in R 2

Beta
M odel 1

W o rk in g m em o ry

.042

0.205

A ge

.042

.000

-0.012

A b ility lev el

.044

.002

0.044

A g e x a b ility

.046

.002

0.192

A ge x w o rk in g m e m o ry

.071

.026

0.577

^4

VO

M o d el 2
0.343

R eco g n itio n

.117

A go

.117

.000

0 .006

A bility

.126

.008

0.091

A g e x A b ility

.132

.006

0.345

A g e x R e c o g n itio n

.134

.002

-0,155
Table 16 continues
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M o d el 3

00

-0.043

0.24

.63

.015

0.123

1.92

.17

.021

.004

0.275

0.51

.48

W o rk in g m e m o ry

.046

.025

0.178

3.19

.08

R e c o g n itio n

.143

.098

0.321

13.90

<.001

A g e x w o rk in g m e m o ry

.156

.013

0.415

1.86

.18

A g e x rec o g n itio n

.163

.007

-0 .3 1 2

0.97

.33

A ge

.002

A b ility

.017

A g e x A b ility

N o te. Incr. R* d e n o te s th e in crem en t in R* a sso c ia te d w ith the in clusion o f ad d itio n al variab les into th e reg ressio n equation. T he F statistic

o

den o tes th e sta tistic a l sig n ifican ce o f fo r R2 th e first v a riab le o r the in c rem en t in R^ asso ciated w ith each ad d itio n al variab le entered into the
reg ressio n e q u atio n .
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T a b ic 17
S u m m a ry o f H ie ra rc h ica l R eg ressio n A n aly ses (F re e R ecall!
, In cr.

In d e p e n d e n t V a ria b le
K2

inR_2

F

e

0.413

2 5 .8 4

<.001

B eta
M odel 1

W o rk in g m e m o ry

.170

A ge

.230

.060

-0.247

9 .6 9

.002

A b ility lev el

.260

.030

0.191

4 .9 9

.03

A g c x ability'

.281

.021

-0.642

3 65

.06

A g e x w o rk in g m e m o ry

.284

.002

0.180

0 .4 2

.52

0.298

12.25

.001

M o d el 2
R e c o g n itio n

.089

A ge

.159

.070

-0.268

10.46

.002

A b ility

.244

.085

0.294

14.01

<.001

A g c x A b ility

.255

.011

-0.449

1.75

.19

A g e x R e c o g n itio n

.267

.012

0.405

2 .0 2

.16
Table 17 continues
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M odel 3

to

A ge

.093

-0.305

12.94

<.001

A b ility

.193

.100

0.316

15.42

<.001

A g e x A b ility

.206

.013

-0.496

2 .02

.16

W o rk in g m e m o ry

.281

.075

0.310

12.90

<.001

R e c o g n itio n

.314

.033

0.187

5.88

.02

A ge x w o rk in g m em o ry

.315

.001

0.082

0.088

.77

A g e x re c o g n itio n

.320

.005

0.271

0.900

.35

N ote. Incr. R* d e n o te s th e in c re m e n t in R* a sso c ia te d w ith th e in clu sio n o f a d d itio n a l variab les into th e reg re ssio n equation. T h e F statistic
d en o tes th e s ta tistic a l sig n ific a n c e o f forJV ; the first v ariab le o r the in crem en t in R* associated w ith each ad d itio n al variable entered into the
reg ressio n eq u a tio n .

DISCUSSION
The main findings o f interest that emerged from the present research can be
summarized as follows. On-line monitoring ratings were not related to prospective
memory but posttest monitoring ratings were. Importantly, the responses to on-line
monitoring probes revealed age group differences in task-related thoughts. Although age
and ability group differences on self-reports o f memory functioning and memory
knowledge were evident, neither memory functioning nor memory knowledge were
strongly related to prospective memory performance. Neither age n or ability significantly
predicted prospective memory performance, contrary to expectation. Recognition
memory performance was the strongest predictor o f successful prospective memory,
followed by working memory’. In contrast, age, ability, working memory, and recognition
were all predictors o f retrospective memory with age, ability, and working memory
making stronger contributions to retrospective than to prospective memory. These
findings and their implications for current conceptions of prospective memory aging are
considered in the sections that follow.
PROSPECTIVE M E M O R Y M O N IT O R IN G
Participants’ on-line monitoring responses revealed age differences in task-related
thoughts, but contrary to our expectations, these thoughts were not related to prospective
memory performance. We found that older adults’ responses indicated that they were
thinking primarily about the STM task. The older adults’ responses typically related either
to words that had just been presented in the STM task or they were self-evaluations o f
memory performance (e.g., ‘T’m getting better at this.” or “I was trying to think o f how I
could remember more than four words at a time.”). Compared to older adults, younger
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adults’ responses were much more likely to be task-irrelevant (e.g., “I ’m thinking about
playing soccer tonight.”). Younger adults also frequently reported that they were either
thinking nothing at the time o f the probe or that they did not know what they were
thinking when the probe statement appeared. Surprisingly, very few participants gave on
line reports o f thoughts about the prospective memory task. Those who did report
thinking about the prospective task tended to be higher ability adults, but the ability by
probe response interaction was not significant, so interpretive caution is warranted.
As mentioned earlier, prospective memory was not significantly correlated with
on-line monitoring. However, on-line responses did provide insight into what participants
presumably thought about during the experiment. The pattern of responses suggested
older adults attended to the experiment almost exclusively whereas for younger adults,
particularly high ability younger adults, task-irrelevant thoughts were frequently present.
It is interesting that the STM and prospective performances o f older and younger adults
did not differ despite the apparent attentional differences o f the two age groups. Perhaps
the two age groups achieved equal levels o f performance by different means. The
resources o f older adults may have been in fiill-use while younger adults had resources left
over enabling task-irrelevant matters to come to mind (Giambra, 1989). Indeed, research
from the mainstream experimental literature suggests that task-irrelevant thoughts are
produced less frequently when demands on the limited resources of the central executive
o f working memory increase (Teasdale et al., 1995).
The finding that older adults reported fewer task-irrelevant thoughts compared to
younger adults is at odds with Hasher and Zacks (1988). Hasher and Zacks suggested
that inefficient inhibitory mechanisms in older adults allow irrelevant information to
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consume resources needed to successfully accomplish some cognitive tasks. The present
research supports the work o f Giambra (1989) nvho found evidence o f a reduction in task
unrelated thoughts with age. Like the findings presented here, Giambra’s results were
based on self-report o f mind wandering. Using a continuous recall task, Einstein and
McDaniel (1996) found that older and younger adults were equally likely to experience
mind wandering. The emphasis on self-report is an important consideration because older
adults may view daydreaming or mind wandering more negatively than younger adults do
(Giambra, 1989; Einstein & McDaniel, 1996). I f older adults view off-task thoughts as
something to be embarrassed about, they may b*e less likely to report them to the
experimenter. Additional research is needed to examine attitudes o f older adults towards
mind wandering before a firm conclusion on this matter can be reached.
According to the results o f the posttest monitoring questionnaire, younger adults
thought about the prospective memory task m ore often across the different phases o f the
STM task than did older adults. This finding is consistent with previous event-based
(Cheny & LeCompte, 1999; Maylor, 1998; Einstein & McDaniel, 1990) and time-based
prospective memory research (Einstein & McDaniel, 1995; Park et al., 1997). Participants
also reported thinking about the prospective taslk more frequently in some phases than in
others. Specifically, the highest monitoring ratings occurred for the word presentation
phase, a finding that replicates earlier research (Cherry & LeCompte, 1999; Einstein &
McDaniel, 1990). High monitoring ratings for th e word presentation phase were
expected, given that the target word appears during this phase. Even if the participant
failed to think about the prospective task during; any other phase, he or she would have to
think about it during this phase to successfully aiccomplish the task.
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Another finding supported by previous research (Cherry & LeCompte, 1999;
Maylor, 1998; Einstein & McDaniel, 1990) is that high posttest monitoring ratings were
related to successful prospective memory performance. That is, reports o f having
frequently thought about the prospective task were associated with better prospective
memory performance. What is uncertain, however, is whether o r not posttest monitoring
ratings reflect actual thinking about the prospective task during the experiment or if they
could reflect the participant’s perception o f how well he or she did on the task.
Alternatively, monitoring ratings could reflect participants’ memory for performing the
prospective task. Klee and Gardiner (1976) demonstrated that participants had accurate
post-experimental knowledge o f their responses on tests o f recognition and recall (see
also, Gardiner & Klee, 1976; Gardiner, Passmore, Herriot, & Klee, 1977). It seems
reasonable to expect that participants in prospective memory studies would also remember
their responses to the target word. It might be that monitoring ratings reflect their
memory o f performing the task rather than how often they thought about the task during
the experiment. Additional research on participants’ memory for prospective performance
is needed to strengthen this alternative explanation for the correlation between posttest
monitoring and prospective memory performance.
One aim o f the present research was to demonstrate the validity o f posttest
monitoring estimates by demonstrating their correspondence with on-line reports. We
expected on-line and posttest monitoring measures to be related, but with one exception,
they were not. There was a modest correlation between on-line responses about the
prospective memory task and high posttest monitoring estimates during the word
presentation phase (r = .28, p = .02). Because on-line responses specifically related to the
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prospective task occurred very infrequently, the validity o f the posttest monitoring ratings
remains in question.
When participants were asked to rate how much emphasis o r importance they
placed on the two tasks, correctly recalling the words and remembering to press F9,
participants indicated that they placed more importance on correctly recalling the words.
It is not surprising that participants would emphasize the STM task because the
instructions were more explicit with regard to the importance o f the STM task. The STM
task was described to the participants and then they were given at least two separate
opportunities to practice before beginning the actual STM portion o f the experiment. In
contrast, the prospective memory task was described only once, participants were asked to
restate the instructions, and then the task was not mentioned again until after its
completion. However, the emphasis participants placed on remembering to press F9 was
related to their prospective memory performance. High levels o f emphasis on
remembering the F9 task were associated with better prospective memory performance.
This finding underscores the need to consider motivation and perceived importance as
contributors to successful prospective performance (Patton & Meit, 1993)
M ETA M EM O RY
Our findings revealed significant age and ability differences in self-reported
memory functioning, but contrary to expectation, these differences were not related to
prospective memory performance. Age differences occurred on the seriousness o f
forgetting subscales and the retrospective functioning subscale. Younger adults
considered everyday instances o f forgetting to be more serious than older adults. Two
explanations appear plausible. First, it seems reasonable to suggest that older adults have
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somewhat more experience with instances of everyday forgetting than do younger adults.
Older adults may realize that such forgetting does not significantly interfere with everyday
life and is therefore not likely to be serious. Second, it could be that the differing
perspectives o f younger and older adults account for differences in seriousness ratings.
For example, one instance o f everyday forgetting described on the seriousness of
forgetting subscale is that of forgetting names. Previous research suggests that compared
to younger adults, older adults are more likely to report names as difficult to recall and are
more likely to report a desire to improve memory for names (Reese & Cherry, under
review). The MFQ asks participants to rate how serious it is when one forgets names. It
may be that young adults have to imagine forgetting a name. They may decide that since
they do not normally forget names, if they were to experience such forgetting it would
indicate a relatively serious problem. In terms o f retrospective functioning, younger adults
reported improved memory functioning compared to years passed and older adults
reported worse functioning compared with years passed. This result is consistent with
Gilewski et al. (1990) and accurately reflects developmental memory research findings. A
young adult’s memory performance should be better than it was several years ago. Speed
o f processing (Hale, 1990) and memory span (Dempster, 1981) both improve from
childhood to early adulthood. Likewise, older adults’ memory performance should be less
than it was several years ago, as several laboratory measures document age-related decline
in memory performance (see Craik & Jennings, 1992, for review).
Our findings revealed differences between the ability groups on the seriousness of
forgetting and mnemonics usage subscales. Lower ability older adults considered
everyday instances of forgetting to be more serious than did higher ability older adults.
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This finding may reflect different levels o f understanding o f how the human memory
system works. For instance, it may be the case that lower ability adults are more likely to
believe in the infallibility o f human memory. Individuals with greater educational
attainment are more likely to be exposed to information regarding the limitations o f human
memory (e.g., information on eyewitness testimony). Additional research is warranted
before a firm conclusion may be reached on the relationship between ability and memory
beliefs. We also found that the ability groups differed in the frequency with which they
reported using mnemonics. Compared to higher ability adults, lower ability adults w ere
less likely to report using mnemonics in everyday life. This finding is consistent with that
o f Gilewski et al. (1990) where high education levels were associated with more
mnemonics usage. Through their educational experiences, higher ability adults have likely
had greater exposure to the need for and the effectiveness o f mnemonics.
We found age and ability differences in knowledge o f memory aging, but these
differences were not substantially related to prospective memory performance. Consistent
with previous research, we found that older adults demonstrated more knowledge o f
memory aging than did younger adults (see also, Reese, Cherry, & Copeland, 2000). This
finding was expected in that older adults are more likely to be exposed to information
related to age-associated changes in memory than are younger adults (see Reese et al.,
2000, for a more detailed discussion). The present findings extend our prior work,
showing that higher ability adults demonstrated more memory aging knowledge than did
lower ability adults. Differences in environment and educational background may underlie
differences in the extent to which higher and lower ability adults seek out and discuss
information related to cognitive change in adulthood. Our findings also revealed an
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interaction between question type and ability. Typically, more pathological than normal
memory aging items are answered correctly (Cherry et al., 2000; Reese et al., 2000).
However, the results o f the present study indicated that this characteristic pattern held true
for higher but not for lower ability participants. L ow er ability participants answered a
roughly equal proportion o f normal and pathological memory aging items correctly.
Again, the educational attainment o f the lower ability adults is likely to limit their exposure
to and understanding o f information regarding age-related changes in memory
performance, but further research is necessary.
Based on the results o f the present research, it is tempting to conclude that
metamemory makes little or no contribution to prospective memory performance. It is
important to remember, however, that neither the M FQ nor the KMAQ were designed to
specifically address prospective memory. Based on the argument o f Rabbitt and Abson
(1990), a relationship between metamemory and prospective memory is more likely to be
observed when the metamemory measure taps prospective memory more directly and
exclusively. One potentially interesting direction for future research would be to develop
a metamemory measure that taps prospective functioning more directly.
A G E, ABILITY, AND PR O S P E C T IV E M EM O R Y
Our findings revealed no significant effects o f age on prospective memory
performance. This result is consistent with previous research where older and younger
adults have performed comparably on event-based prospective memory tasks (Cherry et
al., under review; Cherry & LeCompte, 1999; Einstein & McDaniel, 1990; Einstein, et al.,
1995, Exp. 2). The absence o f age-effects suggests that prospective memory may be one
aspect o f memory that is preserved in late adulthood.
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It is important to note that in the present study (and those cited as having similar
outcomes) the background task was adjusted to equate task difficulty for younger and
older adults (cf. Einstein & McDaniel, 1990). That is, set size in the background STM
task ranged from four to nine words for younger adults and from three to eight words for
older adults. Maylor (1996) argued that equating demands o f background tasks is
problematic. Specifically, she argued that the demands of the real world cannot be
adjusted to meet the needs of older adults, so it is inappropriate for researchers to
artificially equate the functional demands of the background task in studies o f prospective
memory aging. Indeed, age differences have been observed in prospective memory studies
where background tasks are not equated, (e.g., Kidder et al., 1997; Maylor, 1996; Einstein
et al., 1997). The background tasks were equated here for the purpose o f experimental
control to permit comparisons with earlier research (Cherry & LeCompte, 1999; Einstein
& McDaniel, 1990). In contrast to Maylor, we suggest that older adults can actually
adjust the demands of the worlds to their needs. That is, they have the ability to determine
what background activities are going on in their daily lives as they try to accomplish
prospective memory tasks. When the prospective task is an important one, they can limit
the number o f activities that would compete for their attention. Taken together, the
results o f the present study and those where background tasks were not adjusted
underscore the importance o f considering task characteristics when interpreting
prospective memory aging research.
The present study yielded non-significant effects of ability on prospective memory
performance, a finding that is at odds with Cherry and LeCompte (1999). They found that
the younger adults and old-high adults performed equivalently but that old-low adults
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performed poorly by comparison. Inspection o f Table 4 reveals prospective memory
performance means that are generally consistent with Cherry and LeCompte except that
the old-low adults in the present study performed somewhat better than those o f Cherry
and LeCompte. This finding is surprising insofar as both studies based ability classification
on educational attainment and verbal ability. Further, the old-low and old-high adults in
the present study were more disparate on educational attainment and verbal ability than
they were in the Cherry and LeCompte sample. The ability groups were also empirically
distinguished on free recall, short-term memory, and working memory. The two ability
groups did not differ on recognition memory performance, however. It is important to
note that the old-lows in the present study were, on average, five years younger than those
in Cherry and LeCompte. The difference in mean age is one factor that might account for
the different outcome in the present study. The fact that the ability groups did not differ
significantly on prospective memory performance suggests that prospective memory may
be distinct from other types of memory where education and verbal intelligence make
powerful contributions to performance (e.g., West, Crook, & Barron, 1992).
The non-significant age and ability effects also have implications for current
theoretical accounts of prospective memory. Specifically, the present results are more
consistent with the simple activation model than with the noticing

searching model

(Einstein & McDaniel, 1996) of prospective memory. The simple activation model holds
that when instructions about the prospective task are given, an association is formed
between the cue (e.g., boat) and the response (press F9). If the cue-response association
remains adequately activated, then the participant will spontaneously remember the
response when he or she is presented with the cue during the context o f the STM task.
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Successful prospective memory performance, then, is an automatic process according to
this model. In contrast, the noticing + searching model assumes that both automatic and
controlled processes are at work. By this account, encountering the target word during
the STM task elicits feelings o f familiarity, and the w ord is noticed. The noticing o f the
target w ord initiates a directed search for what the target word signals and what response
is required. While noticing is essentially automatic, the directed search is said to be a
controlled process. Hasher and Zacks (1979) suggested that automatic, but not
controlled, processes are invariant to both age and intelligence differences. The absence
o f age and ability effects in the present research supports the simple activation model,
which relies on only automatic processes. The present results are contrary to the
predictions o f the noticing + searching model where age and ability effects should be
observed because o f the controlled process component o f the model.
On a broader note, the absence o f significant age effects on either prospective or
recognition memory is o f interest. Previous prospective memory aging research has
frequently failed to find a significant relationship between prospective memory and
recognition (e.g., Cherry & LeCompte, 1999; Rendell & Thomson, 1999; Einstein &
McDaniel, 1990). Typically, recognition makes little o r no contribution to prospective
memory beyond that accounted for by age. The idea that there is a relationship between
prospective and recognition memory is intuitively appealing, however. It certainly appears
that for successful prospective memory to occur, the target word must be recognized as a
cue for an intention. The finding that recognition contributed over 10% o f the variance to
prospective memory in the present study is noteworthy. Perhaps the relationship between
recognition and prospective memory has been obscured by the influence o f age. Additional
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research to examine the relationship between prospective and retrospective memory (e.g.,
recognition and cued recall) could provide insight about whether such a strong division
between the tw o types o f memory is either necessary or warranted.
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SUMMARY AND CONCLUSIONS
LIMITATIONS
Two limitations o f the present research warrant brief mention. First, the
monitoring data are based on participants’ self-reports. While reliance on self-report is
necessary, interpretive caution is in order. As mentioned earlier, younger and older adults
may differ in how likely they are to report off-task thoughts. If older adults consider oflftask thoughts to be a weakness, they may be less likely than younger adults to report them
to the experimenter. Also, the possibility that posttest monitoring ratings reflect nothing
more than performance evaluations rather than the frequency of thoughts about the
prospective memory task cannot be ruled out in the present study.
Second, it is conceivable that the on-line monitoring data underestimate how often
participants actually thought about the prospective task. Participants were only asked to
report their thoughts when the probe statement appeared on the screen, which was only
once during each block o f trials. If, as the posttest monitoring data suggest, participants
were thinking about prospective task at times when the probe was not available, these
thoughts were not captured by the on-line monitoring estimate used here. To our
knowledge, the present study is the first to employ thought probe methodology to study
prospective memory monitoring. Probe statements that appear more frequently might
offer a more reliable on-line measure o f monitoring, a potentially interesting challenge for
future research studies in this paradigm.
FUTURE DIRECTIONS
Based on the outcomes o f this study, several possible directions for future research
should be considered. One avenue for future research is to pursue the development o f a

95
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

metamemory questionnaire specifically addressing prospective memory. M ost extant
metamemory questionnaires address retrospective memory. As Rabitt and Abson (1990)
suggested, a relationship between metamemory and memory performance is more likely
when the metamemory questionnaire focuses on a narrow range o f memory behaviors. I f
differences in metamemory can account for performance differences on prospective
memory tasks, a potential source o f remediation would be to improve memory knowledge
and memory skills.
It would also be useful to examine attitudes o f younger and older adults towards
mind wandering. The on-line monitoring responses indicated that the thoughts o f older
adults were focused primarily on the task at hand while the thoughts o f younger adults
often wandered to irrelevant matters. Based on these findings, the possibility exists that
the processing resources o f older adults w ere consumed by the STM and prospective
tasks, rarely allowing task-irrelevant thoughts to surface. Younger adults, in contrast,
were able to achieve comparable performance while also frequently entertaining task
unrelated thoughts. Research on age-related differences in attitudes tow ards mind
wandering would offer evidence about the validity o f using on-line monitoring estimates.
It would also serve as a preliminary step tow ards understanding w hether younger and
older adults achieve comparable memory performance through different means.
On the assumption that on-line monitoring probes are a valid means o f examining
participants’ thoughts, another direction for future research would be to employ a similar
methodology in a time-based prospective m emory task. As mentioned earlier, age effects
are often found when prospective memory is measured using a time-based task (Einstein et
al., 1995; Park et al., 1997). One reliable finding is that older adults do not monitor the
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time as consistently as younger adults do, especially in the period immediately preceding
the target time. On-line monitoring could provide insight into what might account for age
differences in time-based performance. Perhaps the thoughts o f older adults are focused
primarily on the background task, as they were in the present research. In an event-based
task, the target word serves as a cue such that even if thoughts are largely centered on
matters other than the prospective task, one’s attention may be drawn to that task by the
appearance o f the target word. In contrast, time-based tasks rely on self-initiated cues,
which are thought to be more difficult for older adults (Craik, 1986). It seems reasonable
to suggest that such cues would be especially difficult to generate when one’s thoughts are
consumed by a task perceived to be more important than time monitoring. Examining on
line monitoring responses in a time-based task would further understanding o f mechanisms
underlying age-related differences in time-based prospective memory.
In closing, the findings presented here indicate that event-based prospective
memory performance is largely invariant with respect to age and ability differences. Our
data suggest that age and ability differences do affect monitoring patterns and
metamemory reports but that these differences are not observably related to prospective
memory. The results also imply a moderate relationship between recognition memory and
prospective memory performance, a finding that has implications for current theoretical
divisions o f memory.
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